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ABSTRACT
This thesis explores conditions of mutability in the
landscape through the lens of the Earth’s biomass,
particularly the living beings whose systemic,
functional and aesthetic values are misrepresented
or undervalued. Relegated to the abandoned, derelict
and forgotten landscapes, the presence of these living
things has often come to represent decay, blight, lack
of resources, and care. However, in the light of the
global environmental crisis and in search of viable
solutions to clean up the environment and curb
greenhouse gas emissions, it has become apparent that
the spontaneous, opportunistic qualities of these living
beings can provide unparalleled opportunities to do so
in cost effective strategies.
Composed of five parts, the study includes [1] a novella,
which tells a story of a sentient presence that serves
as the collective consciousness of all living things
past and present, [2] a theoretical framework that
uses ideas such as landscape, mutability, and utopia
to reposition the discipline of landscape architecture,
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[3 and 4] chapters containing a set of regenerative
and diversity practices that aim to exemplify the ideas
previously explored, and [5] a final focus on the concept
of diversity, this time to explore the biomass as a
potentially diverse physical manifestation of the genetic
knowledge of life.
In this trajectory, the thesis attempts to explore an
argument where diversity is linked to sustainability,
ecological balance, resilience and democracy. It
proposes that diversity is supported by mutability to
operate as an integral part of everyday life to suggest
that it can be regarded as a manifestation of utopia.
Finally, the thesis returns to the idea of diversity in
social cultures and offers a reflection on practicing
diversity on the entire spectrum of the living world.
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INTRODUCTION
Mutable Landscapes is a study of diversity in the landscape. Whether we are speaking of theoretical ideas
of landscapes (for example, political, social or cultural
ones in the present, or imagined utopian or dystopian
ones in the future) or physical manifestations of landscape, they all share one thing in common — they are
animated by living beings. Working with and against
the forces that shape the landscape, all of life has always had to reinvent the ways in which to achieve one
common goal — survival.
In the modern era, an epoch marred by the imbalance brought onto the environment by anthropogenic activities, we are scrambling to find solutions
and technologies to fix the problems we managed to
create in an evolutionary blink of an eye. The balance
that enables the survival of our species and everything
we depend and rely on, which took Nature millions of
years to perfect and perpetuate, is coming undone in a
fraction of the time it took to create. Eager to come up
with solutions that are measurable and reliable from
a uniquely human point of view, we tend to place our
bets on humanmade technologies that require the
use of resources, including energy, some of which are
not renewable or sustainable and are often faced with
obsolescence. Some solutions provide "band-aids” to
curtail the symptoms rather than addressing the root
of the problems, while others have been patchy and
short-sighted.
In response to these and other issues, a trend in
urban ecology has begun to emerge that sheds a
positive light on spontaneous vegetation, due to the
fact that opportunistic plants often grow in places
where cultivated plants fail to thrive, performing vital
ecological functions all without direct impetus from
humans. However, even as this awareness continues to
14

grow, problems continue to unfold with it. First, while
researchers and authors advocate for spontaneous vegetation, they continue to base their arguments on the
premise of perceived ecological function and accepted
aesthetic standards. Second, while some offer glimpses
into how these plants can be utilized, none offer much
specificity, because many of the plants the researchers are speaking of are considered by most as weeds.
As such, we have yet to see spontaneous vegetation be
implemented on a large scale or on high-end projects,
because not only does the status quo set the standards for what is considered aesthetically acceptable,
they also decide how their money is spent. Meanwhile,
diversity is negatively impacted. Faced with the Sixth
Mass Extinction due to human activity and a global
climate crisis, it is preposterous that the Western obsession with the lawn has eventually become a global
phenomenon.
For diversity to thrive it cannot be stifled, reduced or
limited to members with apparent or ascribed benefits
and values. Doing so has severe implications for the
construct of human diversity as well. Whether this is an
inclusion or exclusion of a group or a race of people, or
their diverse and diverging opinions, the variety of life
and thought are intricately linked together. Diversity
should be viewed as utopia and this thesis posits that
the principle of utopia is built on the fabric of genetic
diversity expressed among living things. Within genetic
diversity lies an astounding array of possibilities for the
creative metamorphosis, continuation and perpetuation of life. Just like the physical genetic variation
occurring in and among living things, there are also
conscious and unconscious variations of expression
occurring among them that perpetuate diversity and
utopia. Therefore, it is argued, diversity is also the
manifestation of knowledge, expressed in the genetic

makeup of the deoxyribonucleic acid (DNA), as well
as in a variety of thought and its inward and outward
expressions.
To ground these theoretical principles in practice,
this thesis attempts to take the reader on a journey
through historical origins of some of the most ubiquitous landscape applications, and offers tangible ways
to recreate them using regenerative and diversity
building practices. Specifically designed and articulated
with the do-it-yourselfers in mind, the projects offer a
framework of practices that try to elucidate easy and
inexpensive ways to create more opportunities for the
biomass. Be those plants and flowers that are cultivated for food and beauty or the biota that are allowed to
spontaneously colonize the new found opportunities, it
is hoped that this paper promotes diversity of thought
and action on how to increase diversity in our theoretical and physical landscapes.
This thesis is made up of five parts: Part One, The Story,
opens with the novella; a story of a sentient presence
that serves as the collective consciousness of all living things past and present. Part Two, focuses on the
theoretical framework with which it provides definitions for “landscape” and “mutable landscapes” as well
as the author’s stance on the nomenclature of landscape and architecture. Working through the overarching theme of utopia, connections are made with the
intrinsic qualities of utopia with those of mutability
and landscape. The case studies that follow compare
and contrast theoretical ideas that underpin diversity
in the landscape. In the Point of Origin, observations
and research of abandoned and derelict sites are
explored in forgottenscapes to elucidate the presence
of living things that are relegated to these marginalized places by virtue of being “undesirable” elsewhere.

The existence of these spontaneous living things and
the functions they perform in the landscape without
intentional interference from humans, connects with
the exploration of the Earth’s biomass, which extends
the understanding of how the non-human biomass,
particularly terrestrial plants and microbiota, regenerate and sustain themselves and provide ecological and
biological services to other living things. Part Three,
Regenerative Practices explains the origins of these
practices as filling gaps between organic and sustainable practices. As examples, I offer up the creation of
lawn and garden through the deployment of regenerative methods. In Part Four, Diversity Practices are
explored. Diversity is first presented as a heterogeneity of practices and applications that enable a greater
range of living things to exist. The applications that are
covered are extensions of the pleasure garden and the
lawn that offer greater flexibility in configuration and
use. Finally, the concept of diversity is expanded upon
in Part Five, The Reflection, where it is argued that the
biomass is the physical manifestation of the genetic
knowledge of life, the existence of which is wholly tied
to promulgating theoretical frameworks and discourse,
and the practice of everyday life.
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THESIS OBJECTIVE
The objective of this thesis is to demonstrate how mutability occurs in Nature through the lens of the Earth’s
biomass and how its regenerative processes can be
applied to diversity practices that enable and sustain
all of life. Examining the historical origins of humanity’s
relationships with Nature, particularly through the curation of lawns and gardens, the research attempts to
link back the modern-day practices to their historical
contexts to elucidate the reasons behind their engendered meanings and values. The examination of these
legacies reveals the practices of exclusivity, control,
and captivity which can be the antithesis of mutability
and thereby a threat to diversity. However, by providing examples of regenerative principles applied to
the practices of cultivating the lawn and the garden,
it is hoped that a possible middle ground is reached.
Furthermore, when regenerative principles are applied
to diversity practices through various configurations in
the landscape, they enable mutability to operate within
the biomass. The thesis attempts to make a case in defense of the existence of these — and all living beings —
through the argument that diversity is directly linked
to sustainability, environmental and cultural equity and
justice, ecological balance, resilience and democracy. It
is therefore hoped that the understanding of this may
reveal to landscape architecture practitioners and the
public alike, how diversity in the natural world must be
cultivated much like the diversity in the human world.
It is argued that the biomass is the physical manifestation of the genetic knowledge of life, the existence of
which is wholly tied to promulgating theoretical frameworks and discourse, and the practice of everyday life.
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LEXICON
Throughout this paper key words and terms, including
common vocabulary and portmanteau words created
by the author, are used to establish meaning and frame
the arguments of this thesis. The words are explored
and interrogated to make the case for mutability, utopia, and diversity in the landscape.

Landscape
A physical place or an artistic expression or a descriptor of a cultural or political state, the past, the present,
the future, or the imaginary and the imagery thereof, a
landscape is always in a state of flux.

Mutability
A term referring to something liable to change and
without a fixed position. Used interchangeably with
the word flux, mutability in this thesis is ascribed to
the movement of elements and forces in a landscape,
as well as movement of life, which is responding to the
movement of the elements and forces.

Architecture
A term used here generally to describe the fixed, built
forms such as buildings, bridges, walls, fences, paved
surfaces, road infrastructure, etc., that provide shelter
from and delay the impact of the landscape flux.

Landscape Architecture
A term used to define built aspects within or integrated
into the landscape, such as described by architecture as
well as terraforming (or modifying of earth for particular needs), hardscaping, grading, and so on. Similar to
architecture, engendered in its meaning is the attempt
to control and sustain the static state of architecture
within a mutable landscape.
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Forgottenscape
Landscapes such as abandoned lots, derelict postindustrial or obsolete commercial sites, or spaces that
are subverted or hidden from view by infrastructure,
which become forgotten by the status quo. These landscapes often serve as places of refuge to the marginalized or the “other” in our world. Visitors and tenants
of these landscapes are usually nomads and passersby
who traverse vast territories seeking safety and respite
from a world of standardization, control, and surveillance. Those that colonize these places tend to do so
spontaneously because it is at these margins that they
are allowed to exist in freedom, seeking out opportunities provided by that landscape.

Nature
In this thesis, Nature refers to all things that are of
natural origin as well as living things which have occurred through the successional and evolutionary processes inherent to the origins of life, including humans.
Although it may be argued that since humans are of
Nature whatever they create can also by default be
considered natural, the disagreement with this notion
stems from the severe and negative impacts anthropogenic activities have made on the natural processes,
which the latter have not evolved to cope within the
time frame that these activities have occurred.

Technology
It is recognized that technology (the etymology of
which comes from the Greek words (teckhne) for art
or craft and (logy) for subject of study or interest) is
“the application of scientific knowledge for practical
purposes, especially in industry.”*1 However, since the
art and craft had significantly diverged from what was
seen as “practical” science and industry in the modern
era, within this body of work when reference is made
to technology it is usually referring to human-made
technology that relies on objects or systems (ma-

chines, infrastructure, buildings, pavement, etc.) either
not naturally occurring in Nature or not occurring in
quantity or quality that are made possible by human
synthesis of natural materials into unnatural ones (i.e.:
plastic, concrete, metal alloys), particularly those that
cannot be quickly reassimilated by natural processes.

Naturetech
To distinguish between human-made technologies and
natural processes, which are often dubbed erroneously
as “low-tech,” the word naturetech was developed to
describe Nature's technologies that operate through
the living systems of the Earth's biomass. Naturetech
functions by recycling and assimilating spent organic
material into its base components, which are organic
and inorganic compounds capable of sustaining and
regenerating life.

Biomass
Earth’s living things, including humans, are its Biomass.
Measured in gigatons of carbon that biomass makes
up for approximately 550 gigatons of organic carbon.
Terrestrial plants are considered to hold the greatest biomass in the world. Together with the microbes
and the fungi, they account for some 532 gigatons of
carbon and are capable of sequestering a gargantuan
amount of atmospheric carbon and storing it within
their tissues and the Earth’s crust.

Regeneration
Regeneration implies the continuous process of renewal, restoration, rejuvenation, and growth of living
things. The physiological activities required for the production of energy, convert solar energy, water, carbon,
nitrogen and other organic and inorganic compounds
in the air, soil and water, into the sustenance which
enables respiration, growth and reproduction. The
regimented retention and release of this energy (and

the organic and inorganic compounds associated with
it) is what enables a balance in the natural world upon
which the rest of the living things rely.

Utopia
The overarching theme of this thesis is utopia. In
theoretical terms, utopia is a psychological framework in which the recollection of the past is applied
to the present and projected to the construction of
the future. Utopian thinking generates ideas through
imagination and creativity, which are then manifested
in the physical world through expression, building and
making. However, utopia is also mutable. Its static or
fixed manifestations in the physical world (such as
those experienced in architecture and technology) can
almost immediately be dystopian, as they cannot reflect the desires and needs of everyone and they do not
necessarily possess the mutability to do so.
Although usually relegated to theoretical framing and
futuristic notions of a better life, throughout this thesis it is argued that utopia already exists in the physical
world in the form of living things and their genetic
variation and mutability.

Diversity
In this body of work, diversity is presented as an amalgam of theoretical constructs and biological variation
as a derivative of life in its quest for survival. Diversity
is therefore defined as the variation of life on (1) a
physical, genetic level from a single individual organism to the collective biomass, (2) on a conscious and
unconscious level by individuals and groups in search
of sustenance, shelter and mates, (3) which precipitates
the diversity of individual thoughts and expressions
that in turn fuel the social, political, economic, and
theoretical constructs.
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THE STORY
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PROLOGUE:
Spaceship Earth, A Manifesto
We live on “Spaceship Earth ,” to paraphrase Bucky
Fuller.1
The idea that we live on a spaceship immediately
conveys two things for us: (1) that we are floating on a
relatively small, enclosed system in the middle of a vast
space and (2) that we are indefinitely stuck on it, and
with each other. When we consider the implications
of this allegory and start to unpack what Spaceship
Earth means, we are faced with some challenging and
scary implications. Luckily, the Earth is more than just a
spaceship, but it is still a unique biosphere the likes of
which we have yet to find in the vast cosmos.

Those changes and solutions must also come with as
little waste, byproducts and side effects as possible,
or else those “end products” should serve some other
positive end. We must achieve sustainable cycling of
materials. We must strive to make the term and function of a “landfill” obsolete.

Being stuck on Spaceship Earth is not meant to scare
us or allow us to wallow in cynicism and despair, but
rather to encourage us to think about how we might
contribute to positive change. It isn’t easy. For one, we
need to realize that our interconnectivity and interdependence on each other and on the systems that
sustain us, can no longer sustain the attitude and
actions that priorities a few over the many. To have the
greatest reach and impact, we must focus on solutions
that have the most positive impacts on the greatest
quantity of living things (human and non-human).
If we focus on addressing issues that face the many,
positive change for them will mean positive change for
everyone else.

To be clear, I’m not against convenience — after all,
I’m typing this with the aid of a computer. It may be
possible to make sustainability and convenience work
together, however the first priority should be, changing
our minds about how and what we perceive as “normal” or “good” or even “high standard” living. Doing
so, would involve putting into practice questioning
everything from daily choices of what we buy and use,
to how we practice our jobs and careers.

1 Buckminster R Fuller and Jaime Snyder. Operating Manual for Spaceship
Earth, Lars Müller Publishers, 1969.
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Our contemporary society is on the verge of this type of
thinking but I believe that we are barely scratching the
surface. We are still very much a society that lives for
convenience and, in the present structure of extractive
living, convenience doesn’t jive with sustainability.

Democracy requires critical thought to generate action based on facts, shifting our mindset also requires
critical thought. Democracy also relies on the input and
consideration of all the citizens of the society. And our
society should not only be considered a global society,
but also as one that is inclusive of all living things.

To do so, we should strive to do follow these three
ideologies:
First, we ought to stop thinking in binary terms of
“them” and “us.” We should accept the fact that we are
all connected and reliant on each other and we must
strive to live in greater harmony with all the living
things of this world.
Second, it is impractical to try to upend old systems
in favor of new systems that promise to fix all of the
problems because what seems like a utopia today, can
manifest as dystopia tomorrow, and the resources to
do so are finite. Change is the only constant in this
world and we should embrace change and build on our
mistakes as well as our successes.
Third, diversity is the key to preserving balance in our
world. When we diversify the methods by which we live
and let live — allowing diversity to thrive among all human and non-human living things — we stand a greater
chance of retaining a vast genetic knowledge of life
that lends itself to greater successes and the regeneration of utopia.
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The Impression Of Self

The year…was unknown.
The location is off the Earth, but it is not on any planet.
Rather it is in the void of space. Except for a few visible
celestial bodies, the Milky Way and a belt of 20th century human debris orbiting the Earth, it is as it always
was a cold and desolate place.
A consciousness of Self is realized in this endless void. It
has no shape; it has no cellular or molecular structure,
but it embodies a vast knowledge and experience of
Earth. As it comes to realize its own existence, it starts
to recall that it had inhabited and animated numerous
life forms on planet Earth for many eons. Occupying
a metaphysical realm, a dimension of time and space,
from which it could observe Earth and all of its inhabitants across various time scales and physical scales,
simultaneously, it recalls its various lifetimes.
Perhaps the first was with a massive explosion and
blinding light piercing and permeating eternal darkness. Cataclysmic collisions, which lasted eons. More
eons of chaos would pass by until there was some kind
of settling and any sense of equilibrium had set in. Was
this a dream? Some kind of drummed up meta-reality?
What the hell is meta-reality? It vaguely recalled bubbling in hot primordial soup of dissolved elements and
rocks. First it was a brownish red and then a blueish
green muck. It lived in the dark depths of the oceanic
abyss, where tucked away from radiation it survived
in 1000-degree thermals and fed on those dissolved
rocks. More eons would pass by until it would reach a
mobile form of muck. It would travel via thermals and
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Image source: Cosmos, A Spacetime Odyssey, image developed by
Jeremy Shaun McDonald.
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currents but had little to no control of its own mobility. But then it could control mobility. Then came a
tube with two holes. Now it was capable of consuming
on one end and excreting on the other. From the dark
abyss it would finally rise to the blue abyss. Traversing
it for 500,000 years was the standard of what it was.
It would be born, devoured and consumed in myriad
ways. It too would devour and consume. In those days
of course all that mattered was sustaining the balance
of Self’s material existence for as long as possible. To
ensure the immortality of Self, it multiplied profusely,
hedging its bets against a tough and hungry world
with a bounty of offspring, most of which would be
devoured. Exhausted from reproduction it too would
eventually become consumed. And on and on and on
it went. The Self swelled with every growing minute,
recognizing the extent of its former existences. Not
bound by physical or psychological restrains, meant
Self could expand without bounds. As it expanded its
consciousness, Self exponentially expanded its awareness and made various connections between its past
lives and past deaths. From inception it had questioned

28

its appearance and existence in the void, the meaning
of everything that it was “experiencing” and the very
obvious and existential questioning of how and why
and what to do next. But it didn’t know how to proceed
other than to continue observing and connecting the
dots of the past 3.4 billion years to the present. The
Self grew so large with these insights, it enveloped the
Earth and its Moon, and was reaching towards other
planets in the solar system. It looked over the debris of
human civilization, settled in its cosmic comfort and
started to zoom in on planet Earth.
***
This Earth has no polar ice caps. The landmasses that
occur at its equator are red in color, indicating the
presence of iron oxide. There is no vegetation there but
powerful tornadoes, which can be seen wreaking havoc
from space on the deserted landscape. Vegetation is
found in the North and South Hemispheres, creeping
up to where glaciers used to reside.

The coastlines that had been altered and reshaped during the industrial era are unrecognizable. Most of them
had disappeared a hundred years ago due to rising sea
levels. Now, at the interface of the shoreline and water,
is a new modulating framework, a matrix of floating
wetlands, buffers, islands and other such buttressed
media that stitches together the two disparate elements into an infrastructure that marries nature and
technology together.
The floating wetlands grow vegetation. Some clearly
contain food for sustenance, and some resemble
marches and riparian buffers. All have some kinds of
animals and people making use of them. The islands
are bigger and contain shelters and dwellings, which
serve a multiplicity of different uses. Everything floats
and has the capacity to ascend and descend, depending on the movement of water. The buildings along
this new shoreline resemble geodesic domes and are
outfitted with some kind of metal fiber alloy and what
appears to be glass. They are also filled with greenery.
Dotted almost equidistantly from each other, they

seem to serve as greenhouses, which preserve and generate vegetation for the new growing season.
Travelling west, to the heart of what once was known
as the North American continent, Self notices a marked
change in the landscape. What long ago was an endless grid of agricultural land across the majority of the
western plains, is now marked with irregular patterns
of wind and solar infrastructure, occasionally interrupted by massive manmade reservoirs. The reservoirs
are used to collect and hold water, to farm fish and to
sequester carbon. Below the energy arrays, is reintroduced prairie vegetation and wildlife, which competes
against non-native naturalized fauna and flora, as well
as that which keeps creeping up from the south.
At closer inspection it becomes clear that agriculture is
still practiced here, although unlike anything that was
widely practiced before the 22nd century. To ensure
the proper cycling of nutrients and to abide by the
laws that govern the protection and rebuilding of the
soil column, agricultural parcels are rotated based on
the natural cycles of nitrogen and carbon. Every two
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to three years, after the seasonal harvest, the remains
of the crops are flooded, and a wetland is created. The
ensuing macro and microbiota that takes over the wetland, reenergizes the agricultural parcels.

ing the Earth’s biosphere to the state prior to the era
of the Anthropocene. Within this mission lay several
goals, pivoting around the framework of Environmental
Justice and socioeconomic stability.

The lands that once made up what were known as
the National Parks, have expanded to include former
rangeland, farmland and Indian reservations. Across
this vast terrain, lightweight, durable structures and
dwellings are incorporated with any remaining architecture from the preceding centuries. The largely
borderless landscape now supports free-roaming bison,
deer, elk, as well as packs of wolves, bears, badgers,
porcupines and beavers. Highly regulated hunting seasons, ensure a steady supply of meat, hides and other
animal-based products.

One of the goals of the Federation was to stymie the
spread of desertification of the global equator, the
acceleration of which could be witnessed on an annual
basis across global regions. In response, GGF has established The Worldwide Environmental Maintenance
Organization (WEMO), which would oversee all of
the research and programming related to the global
environment. One of the first initiatives that WEMO
undertook, was the stabilization of the Amazon River
Basin and the Congo Rainforest in Central Africa. To
combat desertification, WEMO set out to establish
green-aides (greenbelts) all over the global equator.
Their effort was strategized under the project SEEDS
(Sustained Equitable Environmental Distribution
Systems). Together with the Global Seed Bank (GSB),
the Millennial Mycelial March Alliance (MMMA), the
World Wildlife Federation (WWF), and the Soil and
Water Conservation Society (SWCS). Together, they
sought to establish ecological networks of biodiversity
through every known and recognized scientific data set.
Part of the enormous challenge was in recognizing the
difference between restoration and reconfiguration because the global equator was no longer a tropical zone.

The Climate Crisis that had marked the beginnings of
the 21st century, and the ensuing sociopolitical disparity and disillusionment of the people, had led to a realization that the global society needed global leadership
that was not at odds with itself. What started at the
local level, with grassroots initiatives, had culminated
in a massive worldwide movement and revolution.
The scientific and medical communities, which had
worked together to control and stymie the spread of
pandemics throughout the 20th and 21st centuries,
and that had managed to send humans to Mars at the
end of the 21st century, realized the potential strength
of working together. With the scientific process, data
and facts at their side, the scientific and medical communities around the world joined forces with the local
grassroots and NGOs. On the backbone remnants of the
United Nations, an enormous effort had been made to
reconstruct the working principles of the 20th century
organization, to form a foundation for a new governing body, the Global Governing Federation (GGF). This
Federation has shifted to governing through use of
data models, which employ data gathered through
rigorous scientific research and statistical information
that is then used to make sound predictions about the
states of health, food and material supplies, distribution, wealth management and etc.
The overarching mission of the Global Governing
Federation has been to continue the effort of stabiliz-

The cities that had survived the Great Flood, had
expanded along the coasts. They are perforated by
synthesized natural and manmade networks that connect the shorelines with the rest of the landmass for
access by all living organisms. Together, these systems
work as buffers, filters, cleansing utilities, wave surge
inhibitors, energy harnessing infrastructures and so on.
Along the coasts the water is cleaned by the persistent
presence of vegetation in floating wetlands. Coral reefs
are grown as a way to help mitigate wave surge, provide
habitats for fish, crustaceans and mammals. Animals
and plants are harvested based on seasonal cycles.
From an early age, the children of this society are encouraged to play, practice and participate in all sorts of
activities. The notion that a child is too young to learn
something had been abandoned long ago together
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with gender affiliation, from clothing to sex reassignment. As such, instances of prodigies have become
commonplace. Much effort is made to allow a person
a lot of experimentation in their formative years to
discover who they are from a sexual perspective to that
of work and social engagement. Arts are given as much
value as sciences. Overall, a balance is sought after in
which the feminine and masculine traits are achieved
not only in an individual but in the very fabric of everyday life. As such, the society strives for a balance of
sensitivity and strength.

One day, Self recalled a specific moment in time being a
human being and having witnessed over 35,000 hours
of existence of an American government from late
2016 onward. To Self, this appeared roughly like 35,000
frames of a video clip, something easily skimmed over
when your consciousness has a memory log of the last
3.4012 billion years. Self paused on this moment to
recall the culmination of events leading up to the end
of 2019 and beyond. This, Self thought, was the start of
the tipping point. ❧

With the foundation of society based on sensitivity
and strength, people are free to pursue life’s purpose
and meaning. Since the governing body of this world
is based on science and research, education is free.
Formal education begins at home at an early age and
continues for the entirety of the person’s life. Like the
society of the 21st century, this society allows for flexibility in the specificity of education. But unlike the 21st
century, this society discourages too much specialization. People are encouraged to explore other interests
and other types of work. This incentivises people to follow their dreams, to learn new things, to explore and to
implement what they’ve learned in past careers, in new
ones. A person has the potential to change their career
paths every four years.

The Self grew so large with these
insights, it enveloped the Earth and its
Moon, and was reaching towards other
planets in the solar system. It looked
over the debris of human civilization,
settled in its cosmic comfort and
started to zoom in on planet Earth.

Every four years, the government gives a person the
opportunity to take paid time off from work to pursue
a year of free study. During this year, the person may
pursue academic study, travel study, temporary employment, an internship or volunteer work. The year
culminates in the documentation that reflects the
person’s journey and learning and the experience can
be applied to continue the employment at the person’s
current job or for another opportunity altogether.
These are indeed steps ahead as education has once
and for all has been scientifically proven to be useful in
extending a person’s life by providing a solid foundation in informed decision making as well as encouraging the formation of new brain neurons as an adaptation to ever greater learning curves and the expansion
of the mind.
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UTOPIA
Although known by different names and as different
concepts throughout the world, utopian ideas have
dominated human thought since before our ancestors
had developed language to fully describe what they
were thinking. In this sense, utopia is a psychological
framework in which the recollection of the past is applied to the present and projected to the construction
of the future. As such, utopian thinking is generated
through imagination and creativity. Imagination and
creativity are keys to our survival, and the development
of our cerebral cortex is an evolutionary proof of that.
In order to make use of utopias, we attempt to make
them tangible by incorporating them into manifestations in the real world.
For as long as humanity has existed on Earth, it has
used its imagination and creativity, and thus utopias,
to rage a battle with Nature. Nature provided, but it
also made survival difficult through predation, disease, famine and natural disasters. Therefore, the very
foundation of utopian thinking is a constructed static
state of existence, in which the resolution of problems
remained indefinitely. But utopias cannot be static.
Like the physical and psychological landscapes which
we inhabit, utopias are always mutable. Their narratives
change from person to person, from one point in time
to another. Utopias also require dystopias to prompt,
disturb and reimagine the former utopias and provide a
reason and an incentive to move forward.
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CHAPTER 1:
Framing the Thesis
Landscape

Whether the word conveys a physical
place, an artistic expression or a
descriptor of a cultural or political
state, the past, the present, the future,
or the imaginary and the imagery
thereof, a landscape is always in a
state of flux.
Mutable Landscape, a definition and a stance on
Landscape Architecture
At the beginning of the conversations about my thesis
it was pointed out to me that the phrase mutable
landscapes was an oxymoron. I was prompted with
a question I was itching to get asked: “If landscapes
are always in a state of flux, is it not redundant to call
them mutable?” Mutable landscapes is a provocation;
a transgressive stance meant to question the validity of the nomenclature of Landscape Architecture.
If landscapes are indeed always in a state of flux, is it
not erroneous to try to define them with terminology
that denotes a static state? Architecture is in many
ways the antithesis of landscape. Architecture’s main
role is to protect us from the forces and the elements
of Landscape. Architecture is considered good when
it is solid, unmoving and able to withstand eons of
landscape flux. Perhaps that too was the expectation
38

A drawing examining the fringe between two parking lots, where
volunteer Ailanthus altissima, tree-of-heaven, have spontaneously
colonized the permeable margin.
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of landscape design at the time of coining of the term,
that (1) landscape would be tamed and subdued to the
will and needs of mankind and (2) that it will stay as is,
forever unchanged from its pastoral decorum.
At present, most of us in the field of landscape architecture are familiar with the problematics of that second point not least because Olmsted, who is credited
with first inventing the term embraced change in the
landscape so much so that he got fired from working
on Central Park***, but also because we recognize that
change is as inevitable in the landscape as it is in life.
However, that first point has continued to be thoroughly ingrained in our social psyche. In part, I think, this is
because we still view things in binary terms of “theirs”
and “ours,” and everything that we do in the landscape
is always prioritized towards humans. This would be
fine, except, as we are learning more and more each
day, we are not detached from Nature, we are a part of
it and so our priorities need to align and overlap the
needs of all living things on this planet.

Yes, we need architectural elements in the landscape to
safeguard ourselves, our interests, and our way of life
that is enabled by manmade technologies. But what if
instead of trying to apply terminology that denotes a
static, solid state to define what a landscape is or is capable of, we apply terminology that reminds of the true
state of landscape? For it is in mutability that we find
the greatest opportunities for creativity and solutions
to our most pressing challenges. What if addressing the
needs of a greater diversity results in more holistic systems that enable and sustain life for everyone? Sounds
like a utopia, doesn’t it?

Mutability = Landscape = Utopia
The umbrella theme for this thesis being utopia, I felt
that it was important to note the correlation between
utopia and landscape. Like utopia, landscape has no
definitive edges or boundaries. It too is based on truths
and on existential states in the real world and it too
expands from there on. Mutable Landscapes affords
a landscape to stay utopian in the real world, if it is

activated by and aligns with the regenerative processes
that enable and sustain life, allowing things to change
and keep moving forward.

Thesis Objective
The objective of this thesis is to demonstrate how mutability occurs in Nature through the lens of the Earth’s
biomass and how its regenerative processes can be
applied to diversity practices that enable and sustain
all of life. Examining the historical origins of humanity’s
relationships with Nature, particularly through the curation of lawns and gardens, the research attempts to
link back the modern-day practices to their historical
contexts to elucidate the reasons behind their engendered meanings and values. The examination of these
legacies reveals the practices of exclusivity, control,
and captivity which can be the antithesis of mutability
and thereby a threat to diversity. However, by providing examples of regenerative principles applied to
the practices of cultivating the lawn and the garden,
it is hoped that a possible middle ground is reached.

Furthermore, when regenerative principles are applied
to diversity practices through various configurations in
the landscape, they enable mutability to operate within
the biomass. The thesis attempts to make a case in defense of the existence of these — and all living beings —
through the argument that diversity is directly linked
to sustainability, environmental and cultural equity and
justice, ecological balance, resilience and democracy. It
is therefore hoped that the understanding of this may
reveal to landscape architecture practitioners and the
public alike, how diversity in the natural world must be
cultivated much like the diversity in the human world.
It is argued that the biomass is the physical manifestation of the genetic knowledge of life, the existence
of which is wholly tied to promulgating theoretical
frameworks and discourse, and the practice of everyday
life. ❧

For utopia to persist, landscape must
never cease to change.

Remnants of an industrial pier in East Boston are occupied by
cormorants who use the pilings for a safe nighttime roost and,
perhaps, to hunt by dusk and dawn.
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A portion of derelict infrastructure at Hudson Yards, NYC, just prior
to the development of the last phase of the High Line. Spontaneous
vegetation that colonizes the structure in the photo will be replaced
by “chosen” plants, whose values are determined by humankind.
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CHAPTER 2:
Point of Origin
Forgottenscapes
My foray into mutable landscapes, began with the
exploration of abandoned, derelict and forgotten sites
that I dubbed Forgottenscapes. Forgottenscapes are
landscapes that are forgotten by a collective memory
of the status quo, that often serve as places of refuge
to the marginalized or the “other” in our world. Visitors
and tenants of these landscapes are usually nomads
and passersby who traverse vast territories seeking
safety and respite from a world of standardization, control, and surveillance. Those that colonize these places
tend to do so spontaneously because it is at these margins that they are allowed to exist in freedom, seeking
out opportunities provided by that landscape.

The Undesirable Seeking Undesirables to Occupy
Undesirable Space
A young coyote, in search of a new territory, finds
refuge in an abandoned parking lot amidst a flourishing stand of self-seeded little bluestem and milkweed
breaking through the alligator cracks of the pavement.
A flock of monk parakeets, fleeing a broken truck on its
way to their confined destiny of the pet trade, builds a
nest on a utility pole in the middle of a Brooklyn cemetery.2 Illegal immigrant laborers who provide cheap
labor in Hamptons, New York, find refuge deep in the

2 “History of Wild Parrots in the New York Metro Area.” Wild Parrots of New
York, 13 Aug. 2019, wildparrotsny.com/blog/index.php/history/.
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Colony of monk parakeets, or Quaker parrots, in a nest built in the
spires of the Fort Hamilton Gatehouse, in Brooklyn’s Green-Wood
Cemetery. Photo credit, Chris Allieri.

A derelict barge in Phillipsdale, Rhode Island. A remnant of the site’s
industrial past, the corroded barge is first colonized by lichens and
mosses. As the organic matter builds, the lichens and the mosses
are superceded by sedums and grasses.

woods of an estate.3 A gay teenager forced out of his
home joins other youths like himself on a postindustrial pier in New York City. An artist, pushing back against
the system that preferences a select few for galleries
and museums, installs her work in an abandoned waterfront warehouse.4

Democracy Occurs in Tension Between Systems
Stripped of their prescribed performance duties
through obsolescence and social disconnect, these
derelict sites shed their artificially applied skins to
reveal the tensions between the manmade and natural
systems. Nowhere is this more palpable than when we
see a monumental piece of ironwork corroded by the
elements that it was made to guard against, deserted
by all save for the opportunistic life that starts to capitalize on its demise.

New meanings reveal themselves in
the decay of things forgotten.
Abandoned landscapes are much needed spaces for the
outcasts, the marginalized and subversive in our world.
Sitting on the fringes of society at large, these landscapes escape the direct scrutiny of the status quo but
still exist in close proximity to the standardized and organized world to create a tension that serves as a vital
democratic interphase where conformity and rigidity
are tested against subversion and fluidity.
But what does this mean to us, the designers, the
theorists, the practitioners and the stewards of the
landscapes? Does this mean that we relinquish all
control of these abandoned sites or leave them to
their own devices? Or does it mean that we relegate
all our “unwanted” ecology to these places? What this
means is that there’s something to be learned from
the Forgottenscapes if we approach them with the
sensitivity and insight of how and who is making use of
them since desertion, and then apply that knowledge

The infrastructure of the Jones Falls Expressway that sits atop its
namesake, the Jones Falls River, frames the aperture that informs
the subversion of this forgottenscape in Baltimore, Maryland.

3 Algar, Selim. “Homeless In Hamptons: Day Laborers Live In
Campgrounds.” HuffPost, HuffPost, 25 May 2011, www.huffpost.com/entry/
homeless-in-hamptons-day-_n_188867.
4 Weinberg, Jonathan. Pier Groups: Art and Sex along the New York
Waterfront. The Pennsylvania State University Press, 2019.

to their further development and use. Furthermore, it
means that we give these landscapes the consideration
of being mutable. Meaning, that their use is not always
a prescribed permanent condition but rather a fluid
state, in which the landscape can be utilized differently
depending on the observed users, the time of day, the
day of the week, month, season, year, decade, century
and so on. Furthermore, it means that we carefully
consider the occupation of the landscape by all human
and non-human living things that don’t provide an
immediate or apparent benefit to the status-quo. The
argument is that life of every kind brings value through
the intrinsic qualities of being diverse because a polyculture is more stable than a monoculture.
When the pandemic halted and upended our “standard” way of life, we witnessed a drastic change in
our natural environment. Temporarily freed from the
relentless onslaught of human activity, canals in Venice
ran clear for the first time in a century and were visited
by dolphins.5 Seabirds flocked to places in numbers
that hadn’t been seen in decades.6 The ocean and the
air breathed a sigh of momentary relief. Of course, to
us humans the pandemic has dealt a devastating and
debilitating blow in ways that we are still grappling
with. But that momentary pause and the subsequent
paradigm shift of how we work and play and interact
with landscapes has forced on us a new perspective of
our world.
What if instead of fighting to standardize and assimilate, we embraced change and fluidity and welcome
diversity? What if our relationships with the ecologies of the landscapes became more inclusive and less
exclusive? What if instead of relying on the financial
backing of private investors to improve a landscape, we
instead empower local communities to improve their
landscapes? What if our approaches to at least some
of the landscapes evolve from the ground up and are
based upon the principles of life that sustain us and all
around us? ❧
5 Buckley, Julia. “These Dolphins Took a Day Trip up Venice’s Grand
Canal.” CTVNews, CTV News, 23 Mar. 2021, www.ctvnews.ca/lifestyle/
these-dolphins-took-a-day-trip-up-venice-s-grand-canal-1.5359031.
6 Carlisle, Madeleine. “Over 100,000 Flamingos Descend on Mumbai
Amid COVID-19 Lockdown.” Time, 2 May 2020, time.com/5831198/
flamingos-coronavirus/.
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CHAPTER 2:
Case Studies
Operating Manual for Spaceship Earth, Bucky Fuller
In Operating Manual for Spaceship Earth, Fuller gives
an overview of how he believes the social order of the
world was established on the perceived notion that
resources on this planet are limited and therefore survival is privileged to the fittest. Fuller argues that this
has precipitated the contemporary global issues that
exist today, the crux of which is the uneven distribution
of resources. Fuller’s views on the origin of the social
order of the world can be connected to the drive that
triggered the creation of the Kibbutz in the first place
and its ongoing changes throughout the century of its
existence.7

The Kibbutz, Palestine
Well before Christianity took to anti-Semitism, anti-Judaism existed in Ancient Greece and Rome.8 Regardless
of whether it was ethnic or religious in nature, the
rejection of a group of people was based on their
values, way of life and spiritual practice,9 and as such,
labeled them as “other.” This labeling hastened blame
and hate and the inhumane actions that followed. Jews
were the scapegoats for the dominating ethnicities
and religions. People naturally seek out similarities and
differences amongst each other in order to determine
7 Buckminster R. Fuller and Jaime Snyder. Operating Manual for Spaceship
Earth, Lars Müller Publishers, 1969.
8

Chanes, Jerome A. Antisemitism: a Reference Handbook. ABC-CLIO, 2004.

9 Edward H. Flannery. The Anguish of the Jews: Twenty-three Centuries of
Antisemitism. Paulist Press, 1985.
50

Buckminster Fuller in front of the World’s Fair dome in 1967.
Photo source: https://news.siu.edu/2019/01/011019-tenney-lectureseries.php.

Palestine, Degania, a Jewish agricultural colony at the South end of
Lake Galilee. Photograph by a Jerusalem American Colony photo dept.
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where they fit in within the social stratum. A pecking
order that occurs among many animal species that live
in groups, is a trend shared by humans too. Like with
animals, our pecking order determines the allocation
of resources. Similarly, it also determines who gets
blamed or pecked on during times of duress.
The kibbutzim communes started as a desperate
attempt to forge a new existence away from oppressors and persecutors. And, because it was impossible
to break ground on your own, these groups of people
were forced to pool resources together.10 The pooling of
resources and the forging of an agrarian society in kibbutzim is synonymous with the model that had birthed
the origins of human civilization thousands of years
ago. Then too, people saw strength in their numbers
and agriculture was what enabled them to not just
survive but to thrive.

10 “Adult Children of the Dream,” https://www.jpost.com/Jerusalem-Report/
Adult-Children-of-the-Dream, The Jerusalem Post | JPost.com, June 5, 2010,
December 14, 2020

Surviving is a goal of any species that is facing an
existential threat. However, once that threat is averted,
it is a goal of every living thing not just to survive but
to thrive. (“And god said, be fruitful and multiply…”)
Thriving entails growth and expansion. Growth and expansion require energy and resources to do so. Because
life is finite, thriving has a timescale. The faster one
thrives, the faster one expands. How rapidly one
thrives, depends on the resources one is able to attain.
It was not any different with kibbutzim. What started
as an egalitarian utopian manifestation, was soon
pushed back against by the people’s very desire for
better conditions and things — expansion and growth
— with a focus of allocating those resources directly to
their families rather than the whole collective.10
Ancient civilizations thrived and expanded. Some had
lasted for hundreds, if not thousands of years. Up until
the 20th century, many historians puzzled over the reasons behind the demise of these ancient civilizations.
Through scientific inquiry and research, it became clear
that what led to the failure of these ancient civiliza-

tions was their unbridled expansions and extractive
practices, which resulted in an imbalance of resources.11
Once the resources were stripped from the land, the
people moved on. To this day, most of the remnants of
these ancient civilizations stand as ruins in the midst of
deserts.
In Operating Manual for Spaceship Earth, Fuller observed that humans have been evolving less physically
than metaphysically, thanks to our brains and expanding intellect. And therefore, Fuller posits, our solutions
should not be limited by physical boundaries. In short,
Fuller urges us to rethink how we interact with each
other, how we interact with our planet and proposes
that we look to technology that works in tandem with
the Earth’s natural systems to enable a more just and
equitable ways of living.
Having been around for 111 years, the kibbutzim are one
11 Laura Spinney. “Panicking about societal collapse? Plunder the
bookshelves”. Nature. 578 (7795): 355–357, as quoted by Wikipedia, Societal
collapse. (18 February 2020)

of the longest surviving utopian manifestations in the
world. They haven’t been perfect, and, in some ways,
they have succumbed to the capitalistic pressures that
have made them less social and more private, however
they still exist within the general framework of communal living and resourcefulness. They owe their survival to the fact that from inception membership at the
kibbutz was voluntary and because they chose to be
flexible, adaptive and responsive to the needs of their
members. In the end, they became more heterotopic
than utopic because they saw the logic of adapting to
larger systems than running against them and losing
out completely.10
If we attempt to merge Fuller’s ideologies with the
systems thinking behind the kibbutz communes, could
we arrive at a better system? I believe so. However,
I don’t believe there is a singular approach to anything. Diversity is our best bet to survive and thrive on
Spaceship Earth.

DYMAXION FORUM | Buckminster Fuller Institute
Cooperating Manual for Spaceship Earth
https://www.bfi.org/dymaxion-forum/
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Wild Urban Plants of the Northeast, A Field Guide by
Peter Del Tredici
Wild Urban Plants of the Northeast, A Field Guide, by
Peter Del Tredici12 makes a case for a group of highly
adaptable plants that spontaneously colonize urban
niches where very few cultivated plants can thrive or
even survive. Del Tredici specifically highlights many
of the plants that are considered weeds because their
opportunism is often associated with dereliction and
slums, lack of tidiness, cleanliness, and so on. He argues
that these plants are many times better suited to the
urban environments than the cultivated plants which
often require considerable amount of care and maintenance. Del Tredici goes on to explain that we should
embrace these plants for the myriad ecological services
that they perform often at no cost to us. He cites the
possible uses of these plants in landscapes that are
in between cycles of use and disuse, and disturbance,
advocates for their use in brown roofs or spontaneous roofs with the use of waste materials such as brick
rubble, crushed concrete, and subsoils (p. 23). He also
offers broad maintenance strategies which can be
applied for the desired effects of aesthetics and functions. His argument culminates with a moderate list of
plants , and includes their physical descriptions, as well
as ecological values and histories.

Spontaneous Urban Plants: Weeds in NYC, by David
Seiter, Future Green Studio
Spontaneous Urban Plants: Weeds in NYC13, a book by
the founder of Future Green Studio, David Seiter, is an
exploration of the same subject but with a lens that
is focused on the plants found in Brooklyn, New York.
Utilizing Instagram, David and his team engaged the
public to help document and map out various species
across the borough, providing a visual narrative of plant
type, location, and growing typology. The plants were
then classified according to their ecological values.
Their locations and growth behavior revealed the ways
in which the plants colonized their niches — sprouting through cracks and edges of pavement, taking

12 Peter Del Tredici Wild Urban Plants of the Northeast: a Field Guide.
Comstock Publishing Associates, an Imprint of Cornell University Press, 2020.
13 David Seiter and Timon McPhearson. Spontaneous Urban Plants: Weeds in
NYC. Archer, 2016.
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advantage of standing water, clinging to brick walls,
and climbing chain-link fences. Analyzed via diagrams,
these provided insight and a set of proposed applications into how these plants might be utilized in a highly
developed and built urban environment.
Both Peter Del Tredici’s guide and David Seiter’s
book are pivotal works that attempt to shift the
ways in which we view and approach landscape ecology. Wild Urban Plants of Northeast, which predates
Spontaneous Urban Plants, lays the groundwork for
new perspectives by offering us detailed views of the
historical and ecological significance of wild urban
flora, whereas Spontaneous Urban Plants offers us
specificity in applications in which these plants might
be utilized. There are however certain gaps in both
publications that point to the novelty of this approach
as they do not elaborate or clearly demonstrate the use
of specific plants and what that might look like in the
environment.
While Seiter does provide some specificity of the plants
used and their applications, his renderings of those applications evoke romanticized landscapes, which in the
real world, would require similar amounts of curation
and maintenance as cultivated plants to stay in bounds
of the idealized aesthetics and functions. And while Del
Tredici does offer maintenance strategies, they are very
broad. For example, his “deletions” and “insertions”
management strategy only specifically mentions plants
for deletion (some of which are on his list of spontaneous plants) but fails to address which plants would be
used for insertion. Perhaps Peter Del Tredici only offers
a broad proposal for how to utilize these plants in his
book but succeeds in doing so in his own practice and
perhaps David Seiter has had the opportunity to use
the seeds of some of the chosen weeds to establish
resilient colonies of plants in his projects, but other
than in derelicts, abandoned and forgotten spaces, we
are left to guess how this might manifest itself in the
designed and built world and who else would utilize
these practices and how. Who are these applications
meant for?
Many of the attributes or situations described in these
two publications would rarely happen in paid-for

The author of Wild Urban Plants of the Northeast, A Field Guide, Peter
Del Tredici, walks beneath an arbor of Reynoutria japonica, Japanese
Knotweed. Photo credit, Peter Del Tredici, peterdeltredici.com

A rendering proposal for Spontaneous Urban Plants by David Seiter
of Future Green Studio, reimagines a street in New York City.
Image source: ASLA.org/2015awards/96909.html
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services and so it becomes unclear how these things
might be deployed, and this unfortunately can table
these otherwise important efforts. On one side of
the spectrum, there are practitioners in landscape
design many of whom often rely on cultivated stocks
to complete their design installations and the sales
generated from plant materials cover overhead costs,
including those of plant selection and procurement. In
the middle you have the nurseries who grow and supply the material based on demand. On the other side of
the spectrum, are the clientele whose aesthetic tastes
and financial interests rarely jive with spontaneity and
chance. And if, for the sake of the argument, everyone was on board with spontaneous vegetation and
allowing unmitigated urban development including
disturbance be the decisive factor on how things get
reclaimed by Nature, do you then stop making an effort
to provide Nature with better opportunities to occupy
space? In other words, if the tree-of-heaven thrives in
cracks and crevices, do you then limit the size of a tree
pit to support only the tree-of-heaven? Do you further
constrain your landscape in such a way that only allows

the most resilient and tenacious ecology to thrive? Or
do you make a greater effort to encourage all of life to
thrive?
Many professionals from parks departments, landscape
architects, urban planners and developers, and forestry
departments, still favor non-native species for street
trees over native ones because these trees, they argue,
are less susceptible to disease and strained living conditions and are therefore better suited for the urban
environment. However, few have challenged themselves or the ongoing practices to try to amend the cultural conditions they provide for street trees in the first
place. Even a city such as New York, which is considered
a green city by many standards, did not embrace street
trees until the 1930s and to this day, most street trees
have a life expectancy of only 7 to 12 years, because
the cultural conditions we provide are not conducive
to most trees.** Yes, the steep, hard-edged embankments and ripraps of city rivers and coastlines support
the toughest plants of them all — thickets of Japanese
knotweed, competing shrubs and vines of honeysuckle

and Oriental bittersweet — push through the subverted
landscapes where little else will grow and they do serve
ecological functions whether we are able to observe or
appreciate them or not.
The argument I’m making here is not for or against
natives or non-natives. Native plants provide greater
benefits to native fauna, yes. And if we are trying to
conserve any native species, we should be making that
effort. However, there should be a greater effort to
increase the presence of the biomass in general. There
should be opportunities made for a diversity of species
to thrive and not just the ones for whom we have established aesthetic and ecological values and functions.

Centaurea stoebe, spotted knapweed breaking through the
pavement cracks in a vacant parking lot. Photo credit, Peter Del
Tredici, peterdeltredici.com
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The High Line at Hudson Yards. Hardly anything is left to chance in
this highly curated and managed landscape. And although
biodiversity is well represented in the plant communities, the same
cannot be said of the human communities that occupy the adjoining
space. Image source: husonyardsnewyork.com/discover/high-line.

The High Line, James Corner Field Operations,
Diller, Scofidio + Renfro
One of the most iconic landscape projects thus far of
the 21st century, the High Line is an unequivocal example of the capabilities of landscape architecture. The
High Line placed a spotlight on the field and helped position and redefine what landscape architecture was in
the contemporary world. This wasn’t the first place of
its kind that lacked any formal programming and mainly relied on plants — that title belongs to Promenade
Plantee, an elevated Parisian park also built on an
obsolete railway infrastructure and serving as an early
precedent for the High Line14 and yet the High Line was
completely different. Arguably for the first time, the
precedent that informed the High Line’s design was the
found tension that occurred between the soft, spontaneous irregularity of the natural systems against the
rigidity and standardization of the manmade system.
Straddled above the streets of the Meatpacking district, the infrasture hovers in the air, acting like a stage
upon which unrehearsed, live daily drama takes place.
The plants help frame and filter views, providing an
ideal backdrop for selfies, group pics, exhibitionism and
voyeurism.
To make the freighline a functional park, while at the
same time looking naturalistic, everything that existed
on it was stripped. No longer required to support the
massive weight of freight trains, the steel structure
itself was modified to hide all of the functional guts,
such as utilities, electrical, plumbing, drains, rain water
retention and storage and irrigation, beneath the
future substrate. This was a colossal feat of design and
engineering orchestrated entirely to make the park
look completely natural and wild — the way it was
found.
The plants that originally colonized the High Line, got
there by wind and wing, and settled into the ballast with rain and snow. The existing vegetation was
extensively mapped and studied to ascertain the types
of plants that occupied the diverse niches. What happened next was nothing unusual to the way we treat
14 James Corner Field Operations, Diller, Scofidio + Renfo. The High Line:
Foreseen, Unforeseen (London: Phaidon Press Limited, 2015).

most landscapes but I think it warrants an exploration.
Once the structure was refurbished and the substrate
replaced with an engineered lightweight aggregate
(expanded clay or shale), Piet Oudolf, a dutch garden
designer, was commissioned to design the ecological
aspects of the High Line.14 Some of the plants that were
chosen existed on the High Line before, while many
others would never make it there on their own. This
was immediately apparent to me and my horticultural
colleagues, who tried to justify this planting scheme as
an attempt to reintroduce native flora, while keeping
things looking wild. But neither idea was true.
The development of the High Line was a highly strategized and articulated project by city politicians
and private investors who sought to “improve” the
Meatpacking neighborhood, to raise its property values,
“revitalize” it, and of course, make lots of money in the
process. The “success” of the High Line occurred almost
overnight and it triggered an avalanche of change,
characterized by a speculative real estate market (a
common feature in New York City neighborhood redevelopment projects), the legacy of which impacts the
area to this day. While the meatpacking industry was
already in decline, the neighborhood was a stronghold
for the gay, lesbian and trans communities15 The High
Line made the neighborhood highly desirable to local
and foreign investors alike who saw residential and
commercial potential in the iconic neighborhood and
is an example of green gentrification at its best. Almost
overnight, droves of small gay businesses residents
were driven out of the Meatpacking and the adjoining
West Village neighborhoods. Rents in the Meatpacking
skyrocketed. Speculation and unfettered free market
practice, allowed the landlords to increase their rents
indefinitely.
In many ways what happened on top of the High Line,
mirrors what happened below it and in the vicinity.
The spontaneous biodiversity which elucidated to the
designers what was possible, was appropriated and displaced. In its place, was put in a highly curated planting scheme made up of cultivated ornamental plants,
15 Erik Piepenburg, “Under the High Line, a Gay Past,” The New York Times
(The New York Times, February 3, 2012), https://artsbeat.blogs.nytimes.
com/2012/02/03/under-the-high-line-a-gay-past/.
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that require intensive management and maintenance.
Below it, the eclectic and vibrant community of largely
gay, lesbian, and trans people was also appropriated
and displaced.
Although some would argue that the High Line continues to be eclectic and vibrant, it is largely a tourist
magnet that does not enrich the local community but
rather fills the coffers of the wealthy investors and city
officials. By 2019, the High Line attracted eight million visitors per year16 A study conducted in the same
year found that four-fifths of the total visitors were
tourists.17 It is ironic to me then, that James Corner
Field Operations would subtitle the publication of the
High Line book, the “Foreseen and Unforeseen,” as if
this type of disparity at the least could not have been
foreseen. Furthermore, it is equally ironic to me that as
landscape architects who commit ourselves to these
types of projects and motives, we still scratch our
heads over the mechanics of gentrification.
Here, the argument becomes much more complex than
over the preferences that dictate which vegetation
should or should not be allowed to exist in a manmade landscape. But this does directly tie back to our
perceived notion that we have the right to exclude or
include whom we see fit to share our space with. ❧

16 Matthews, Karen. “New York’s High Line Park Marks 10
Years of Transformation.” ABC News. ABC News Network,
June 9, 2019. https://abcnews.go.com/Lifestyle/wireStory/
yorks-high-line-park-marks-10-years-transformation-63587235.
17 Adrian Higgins, “The High Line Has Been Sidelined. When It Reopens,
New Yorkers May Get the Park They Always Wanted,” Washington Post,
June 23, 2020, as cited by Wikipedia https://en.wikipedia.org/wiki/
High_Line#Gentrification_and_development
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The High Line before development. Although some of the plants
that are featured in this photo were later incorporated into the
design, the current plant communities are intensively managed.
Photo credit, Joel Sternfeld, joelsternfeld.net/walking-the-highline.
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CHAPTER 4:
Mutable Landscapes through
the lens of the Biomass
The Disconnect and Reconnect between Humans
and Nature
Landscape architecture owes its existence to the
parentage between the agricultural landscape and the
pleasure garden, both of which originate from Nature
and what was once held as “wilderness.” And like an
unruly child, landscape architecture had diverged from
the Nature aspect of its parents quite a bit in the last
century or so. Manmade technologies took precedence
over Nature’s technologies. Those technologies had
primarily originated from and were intended for those
who could make use of them. The rest of the living
world had been relegated to a stature of irrelevance
by virtue of not having the ability to use or partake in
the development of the technology of the humankind.
Exceptions came along, such as those that relied upon
understanding and harnessing aspects of the natural
world, such as medications, vaccines and the biological
treatments that enabled recycling wastewater into potable and drinking water. Today, with a greater awareness of the interconnectedness of all living things and
the sense of urgency to address climate change on a
massive scale, we are welcoming back the return of the
“prodigal child” and looking back to natural systems
and how they might help our efforts. However, our
tendency to underestimate Nature or anything living
that we see as subpar to our own species is pervasive
and skews our vision. Furthermore, if the results that
we seek are not quantifiable or measurable enough, we
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A rendering that examines the edge condition of two parking lots
where spontaneous vegetation takes advantage of boundary
lines, and posits the root zone below the paving.
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tend to dismiss them as unreliable.18

Environmental Crisis & the Technology to Fix This
The degradation of the environment, particularly due
to the release of green-house gases and what to do
about it, has captivated me for many years. When the
Climate Crisis became a “reality,” I hoped we would soon
find the solutions. Although I never quite understood
how we could develop technology capable of capturing
all the GHGs without requiring additional energy to do
so, I was faithful in humanity’s pursuit of that technology. As a person who always sought lessons from
Nature, I too was partial in the belief that it would be
human technology that would have to save the world
while in the back of my mind I continued to wonder
why natural systems couldn’t be relied upon to help us
do so, I was faithful in humanity’s pursuit of that tech18 The State of Regenerative Agriculture: Growing With
Room to Grow More.” Conservation Finance Network, March
24, 2020. https://conservationfinancenetwork.org/2020/03/24/
the-state-of-regenerative-agriculture-growing-with-room-to-grow-more.

nology. As a person who always sought lessons from
Nature, I too was partial in the belief that it would be
human technology that would have to save the world
while in the back of my mind I continued to wonder
why natural systems couldn’t be relied upon to help us
do so, until I came across project Drawdown, a publication by Paul Hawken, which looks at different strategies
of mitigating global warming.19 
Still, of all the research I have done on the subject
relating to carbon sequestration through natural
systems, the biggest reason I found why we have yet to
apply these initiatives on a mass scale, lies in the fact
that we still lack the technical ability technologies to
accurately measure and economically validate such endeavors. We, humans, also tend to think we know better. For instance, it is still a commonly held belief that
trees stop sequestering increased amounts of CO2 after
their formative years. Recently though, I learned that a
decades-long study performed at Harvard Forest, that
19 Paul Hawken. Drawdown: the Most Comprehensive Plan Ever Proposed to
Reverse Global Warming. Vancouver, B.C.: Langara College, 2019.

measures sequestration rates in oaks, has disproven
that long held notion.20
Mycelial networks which occupy and extend the root
masses of many trees, particularly evergreens, exude carbon deep into the soil.21 So, while the Amazon
rainforest holds most of its carbon in the tissues of the
tall woody plants with shallow root systems, the boreal
forests of the north hold massive amounts in the soil.22
Sphagnum moss, which neither has woody structures
nor true roots or stems, does this as it grows atop its
spent predecessors. As the dead moss settles into the
bog, it carries down with it copious amounts of carbon
20 Clarisse Hart, “New England’s Trees Capturing More Carbon,
Says 25-Year Study,” Harvard Gazette (Harvard Gazette, August
4, 2020), https://news.harvard.edu/gazette/story/2020/08/
new-englands-trees-capturing-more-carbon-says-25-year-study/.
21 Hokan Wallander, Hans Goransson, and Ulrika Rosengren, “Production,
Standing Biomass and Natural Abundance of 15 N and 13 C in Ectomycorrhizal
Mycelia Collected at Different Soil Depths in Two Forest Types,” Oecologia 139,
no. 1 (January 2004): pp. 89-97, https://doi.org/10.1007/s00442-003-1477-z.
22 K. E. Clemmensen et al., “Roots and Associated Fungi Drive Long-Term
Carbon Sequestration in Boreal Forest,” Science 339, no. 6127 (2013): pp. 16151618, https://doi.org/10.1126/science.1231923.

and water.23 Among other less complex organisms, we
describe sphagnum mosses as primitive plants because
they have hardly changed since their appearance in the
world, however their long existence on this planet and
a deep mark in the Earth’s geological history should
elucidate to us the immense capacities of this “simple”
plant.
I also discovered that organic farming practices have
expanded into something called regenerative agriculture, the focus of which is sustaining healthy, biodiverse soils that in turn support vigorous and nutritionally sound crops and livestock, while limiting the use
of pesticides and synthetic fertilizers. Regenerative
agriculture mimics Nature and aligns with Nature to
work in tandem with the natural systems instead of
trying to subvert them. Conventional agriculture views
soil as a physical material that anchors plants and provides a connective matrix to deliver water and nutri23 Michael Marshall, “Scattering Moss Can Restore Key Carbon Sink,”
New Scientist, September 27, 2012, https://www.newscientist.com/article/
dn22313-scattering-moss-can-restore-key-carbon-sink/.

A vacant lot along Gano Street in Providence, Rhode Island. What
would happen if this parcel was allowed to be inhabited by a small
diversity of living things?
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The Global Biomass
A graphic representation of the global biomass distribution using a
Voronoi diagram. The biomass of each taxa is represented by a cell, the
area of which is proportional in relation to others. Biomass is measured
in gigatons of carbon.
Source: The biomass distribution on Earth, Yinon M. Bar-On, Rob Philips, and Ron Milo,
PNAS Journal, April, 2018.

ents. Regenerative agriculture, views the soil as a living,
breathing, mutable matrix that needs to be afforded
its regenerative capacity in support of the plants and
animals above it.24
Suddenly, light bulbs started going off in my head.
Through my background in horticulture, I understood
the basics of soil science, the nitrogen and carbon
cycles. I knew that organic matter has a great ability
to hold air, water and nutrients together in ways that
are accessible to plants and animals. Together with the
minerals, organic matter makes up soil, a living matrix
upon which all of terrestrial life depends. The macro
and micro biota of the soil animate this matrix in constant motion — decaying, breaking down and recycling
of dead organic and inorganic matter into simpler compounds that can be readily absorbed by plants.

Earth’s Biomass.
Earth’s living things, including humans are its Biomass.
Measured in gigatons of carbon that biomass makes
up for approximately 550 gigatons of organic carbon.
Terrestrial plants are considered to hold the greatest biomass in the world. Together with the microbes
and the fungi, they account for some 532 gigatons of
carbon25 and are capable of sequestering a gargantuan
amount of atmospheric carbon and storing it within
their tissues and the Earth’s crust. Along with carbon
sequestration, organic matter in the soil, helps precipitation percolate to groundwater instead of becoming
runoff. Keeping the microbiota in the soil thriving,
helps sustain everyone else up the food chain, including humans. Beyond that, the bacteria and fungi in
the soil are capable of breaking down some of the
most recalcitrant synthetic pollutants into harmless
compounds.
Heading down that rabbit hole, I spent a winter session researching and making sense of various forms of
mycoremediation, from seemingly “low-tech” solutions

Mosses colonize a concrete curb or a retaining wall of a residential
property. What seems like a precarious position — straddling the
vertical surface of the curb — offers the mosses a preferred niche.

involving mulch to “high-tech” solutions utilizing fungal cultures to breakdown toxins within a bioreactor.
Through renderings and drawings of synthesis diagrams, I connected the somewhat disparate low-tech
and high-tech mycoremediation practices that could
overlap and provide a comprehensive framework for
addressing multiple problems at once. The principles
of regenerative agriculture, which is essentially organic
gardening on an industrial scale, can be applied to
landscapes throughout — affording mutability below
and above the soil. ❧

Thesis Statement.

Mutability in the landscape is explored
through the lens of the Earth’s
biomass and a case is made in defense
of diversity as a state vastly broader
than the sum of its parts; diversity
is an integral element of theoretical
discourse, as well as a manifestation of
mutability, and thereby utopia, in the
physical world.
In this trajectory, the thesis attempts
to make an argument where diversity
is linked to sustainability, ecological
balance, resilience and democracy. It
proposes that diversity is supported
by mutability to operate as an integral
part of everyday life to suggest that
it can be regarded as a manifestation
of utopia. Finally, it pivots back to the
diversity in social cultures and offers
a reflection on practicing diversity on
the entire spectrum of the living world.

24 Christopher J. Rhodes, “The Imperative for Regenerative Agriculture.”
Science Progress 100, no. 1 (2017): 80–129. https://doi.org/10.3184/00368501
7x14876775256165.
25 Yinon M. Bar-On, et al., “The Biomass Distribution on Earth.” Proceedings
of the National Academy of Sciences 115, no. 25 (2018): 6506–11. https://doi.
org/10.1073/pnas.1711842115.
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REGENERATIVE PRACTICES
As we’ve seen in the preceding chapter, regenerative
qualities of our planet are owed to its biomass, an
amalgam of interconnected living things across the
globe. Regenerative Practices come out of Regenerative
Agriculture, which focuses on a bottom-up approach
to organic practices that start with sustaining healthy,
viable, live soils. Similarly, regenerative practices are
initiatives that are applied to any landscape, land management strategies to ensure that they work with the
natural systems.
Origins of regenerative agriculture can be traced back
to organic practices and sustainable practices. While
both practices probably started to come about around
the same time, they were not necessarily developed
together or in awareness of one another. Organic
practices were developed in response to the negative
impacts of practices which utilize synthetic inputs
(such as fertilizers, pesticides and genetically modified
organisms (GMOs), while sustainable practices, favor
the use of materials that are renewable. However, there

76

are substantial gaps between the two systems. While
organic practices limit the use of synthetics, they are
not necessarily biodiverse and they do not limit the use
of resources, some of which are finite or not renewable.
For example, organic practices do not exempt the use
of monocultures or intensive irrigation or the addition of mined minerals. Similarly, sustainable practices
do not rely on biodiversity or organic practices but
simply on the ability of making materials available
indefinitely. For example, growing bamboo as a sustainable construction material, does not guarantee that
the resources used to grow that bamboo are organic
or renewable. Therefore, the fundamental gaps that
emerge from the two systems, inevitably make them
unsustainable. Regenerative Agriculture emerges out
of the need to fill the gaps in the two systems, while
encompassing their principles within a more integrated
framework of holistic practices.
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CHAPTER 1:
The Lawn — Tapis Vert,
Glade, Greensward
A Brief History of the Lawn
Lawn’s origins and its various manifestations began
to take shape in Europe from around the 16th century.
Back then, the word lawn described a clearing in the
woods. In the 17th century, “lawn” was used to describe
a portion of uncultivated land that was covered in
grass. And in the 18th century, it referred to an area of a
pleasure garden containing grass that was kept tightly
mown.
American lawns did not make much of an appearance
until after the Civil War, but the true proliferation of
lawns in the United States is owed to the three major
movements of urbanization in the country’s history.
The first of these started during the Civil War with the
expansion of the railroad, streetcars and trolleys that
prompted the development of suburban communities.
Together with the public park movement, begun by
none other than Frederick Law Olmsted, new suburbs
sprang up along the East Coast. The second great
movement took place in the 1920s, when the automobile enabled further expansion of the suburbs, along
with the explosive popularity in golf. The third and the
biggest urban sprawl came after World War II, when
the federal government financed low-cost mortgages
for veterans and a countrywide funding for interstate
infrastructure.1

1 Virginia Scott Jenkins. The Lawn: a History of an American Obsession.
Smithsonian Institution Press, 1999.
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Tapis vert, or the lawn, at the Palace of Versailles, France. Image
source: “The Walks,” Palace of Versailles, June 13, 2019, https://en.
chateauversailles.fr/discover/estate/gardens/walks.
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In America as in Europe, lawns were seen as a mark of
wealth and affluence, especially because cultivating
and maintaining them was an extremely expensive
proposition. Even with the invention and advances of
the lawn mower, keeping the lawns maintained was
not an exact science. The post WWII Green (Chemical)
Revolution, which provided unequivocal opportunities
to standardize agriculture, had also made growing and
sustaining lawns much easier and more accessible, and
soon enough having a nice lawn became the standard
mark of a successful middle-class American home. In
addition to being a status symbol, the lawn provided
the perfectly curated illusion of a democratic landscape, because while the landscape lacked walls, the
turf served as a buffer between the private home and
the public street.

Establishing a Lawn
Back then as now, lawns were successfully established
first using seed and later using sod, the latter grown in
a nursery field, cut and rolled up for sale and transport,

and then installed in its permanent location with the
benefit of instant gratification. Almost all sod sold in
the United States is grown with the use of synthetic
fertilizers and pesticides to enable quick and costeffective product availability. Unlike any other ornamental crop, the lawn is one of the most carbon-heavy
products grown, sold, installed and maintained. The last
time that this author purchased and installed sod, was
in the mid 2010s in New York City, when the cost of sod
was approximately 40 cents per square foot, wholesale.
While this guide attempts to provide the end user with
a general framework for establishing and maintaining
landscapes organically, one must realize the limitations
of purchasing everything organically at this point in
time. Hopefully, that will soon change.

Soil Preparation
Prior to installation, the soil that is to house the lawn is
inspected for any below ground utilities as every effort
should be made not to disrupt or damage them. Next,
the soil is cleared of any undesired vegetation and

material including roots, bulbs, tubers, large stones and
debris. The surface is then raked with a hard rake to
smooth the surface, further pull up unwanted material,
and to level the soil. It is at this time the surface should
be regraded if need be, to provide as flat a surface as
possible and to prevent any low indentations where
water may pool. It is recommended to perform a soil
test at this time by taking samples from several spots
on the site and either sending it away to get tested
(at the municipality’s local cooperative extension) or
performing an inexpensive store-bought test. The
former is a lot more reliable however, as will soon be
demonstrated, soil preparation for most lawns receives
extensive addition of soil conditioners.

Soil Amendments
Once the surface is graded and cleared of debris and
vegetation, it needs to receive a mix of soil amendments. In northeast United States, turf grasses tend to
thrive in soils that are neutral in pH, with an acceptable
range being between 6.5 to 7.2. If the soil tends to be on

the acidic side (pH lower than 6.5), it is recommended
to add lime to raise the pH. Follow the package instructions to determine the correct amount. Next, compost
or composted manure is incorporated into the soil.
Finally, a slow-release organic fertilizer infused with
mycorrhizae (such as Healthy Start) is distributed and
mixed in with the compost. Prior to seeding or placing
sod, the soil must be thoroughly watered using a hose
outfitted with a nozzle that distributes the water in a
gentle, shower like flow. Doing so, will ensure that the
soil and the amendments stay in place. Proper watering
is a practice that is both art and science, as it requires
patience and observation. Watering over a longer
period of time with a finer flow is always preferred to
watering quickly with a broad flow.

Starting from Seed
First, on the origins of the grass itself. In the late 1880s,
golf became an American obsession and in the early
1900s, spurred by public interest, the USDA and the
US Golf Association (USGA) had spent considerable

Somewhere between our obsession with the verdant lawn and a
desire to be immersed in a biophilic lifestyle, lie compulsive
tendencies that may accomplish neither, but continue to drive at
our primordial need to surround ourselves with Nature.
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A small urban garden situated at the back of a four-story residential
building in Queens, New York. The author installed and maintained
this garden and lawn utilizing organic practices.

amount of effort testing potential grass varieties for
lawn and turf.2 One of the species that had been the
mainstay of the turf and lawn effort was Poa pratensis,
Kentucky bluegrass, a cool-season grass that grows
well in the Northeast as well as the Pacific northwest.
Poa is Greek for fodder and pratensis stems from
pratum, Latin word for meadow.3 The grass was introduced to the Americas from Europe in the early days
of colonization,4 either by accident or in seed mixes
destined for livestock forage.
Seeding the lawn is a lot easier and cheaper than laying
sod, however it does come with its own challenges.
First, it is important to note that if it is desired that
the grass stay evergreen throughout the year and be
of a perennial variety, the seed mix should consist at
least 80% of Kentucky bluegrass varieties. Kentucky
bluegrass is a cool-season grass and tends to prefer
germination in the fall, when cooler temperatures are
conducive to setting stronger roots. Second, while it
is crucial to start the lawn in the fall, it must be carried out well before the first freeze. Once it is seeded,
care must be taken to keep the soil evenly moist until
seedlings emerge. During its first year, depending on
temperatures and available rain, the lawn will require
at least 1-2 inches of water per week. It is important
to keep in mind that unless the rain persists for an
hour or more, it is insufficient to thoroughly percolate
through the soil column to reach all of the roots.

Starting from Sod
Laying the sod requires a lot more time up-front than
seeding. It necessitates a vehicle for the delivery of
the sod, as well as the commitment and labor of two
2 Virginia Scott Jenkins, The Lawn: a History of an American Obsession
(Smithsonian Institution Press, 1999).
3 “Poa Pratensis,” Wikipedia (Wikimedia Foundation, April 6, 2021), https://
en.wikipedia.org/wiki/Poa_pratensis.
4 Range Plants of Utah,” Kentucky Bluegrass (Utah State University
Extension), accessed May 12, 2021, https://extension.usu.edu/rangeplants/
grasses-and-grasslikes/kentucky-bluegrass.

Front lawns outside apartment complexes such as the one pictured
on the left, are used by residents during the pandemic to gather in a
socially distanced way.

or more people as it is heavy and needs to be installed
promptly. The advantage to sod is instant gratification.
Sod is laid much like stacked tiles. The pattern should
be alternated, and pieces need to be staggered to avoid
continuous seams. Seams need to be tightly abutted to
each other and filled with compost to ensure contact
with soil. The lawn is then thoroughly watered in.

Maintenance
As a cool-season grass bluegrass performs best under
cooler conditions. The advent of warm weather stresses
the grass, and it responds by going to seed, before
going dormant for the rest of the warm season. In the
fall, the grass resumes its growth and usually persists
through winter even under a heavy cover of snow. The
fact that lawns are not allowed to go dormant adds to
their stress and shortens their life. Because of this and
because mowing strips away the ability of the grass to
regenerate itself via seed, it is advisable to overseed the
lawn in the fall.

Mowing
Next to watering, mowing is the single most important
maintenance strategy to keeping the grass green yearround for two reasons: (1) cutting the grass prevents it
from flowering, going to seed and becoming dormant
(brown), and (2) it minimizes competitive weeds that
are less likely to survive the repeated mow. Blue grass’
optimal mowing height is 3 inches. While most other
perennials need to retain a greater height and leaf
volume to survive, 3 inches leaves the blue grass with
enough leaf volume to continue making food while
preventing it from going to seed. It also more or less
coincides with a weekly mowing schedule. Mowing
should therefore happen at least once per week during
the active growing season. When mowing, it is ideal
to leave the grass clippings on the lawn.5 There, their
relatively manageable size allows them to quickly
decompose and be reincorporated as nutrients into the
new grass. While the lack of flowers and seeds deters
the turf from spending energy on reproduction, the
5 “Grass Clippings, Compost and Mulch: Questions and Answers,” University
of Missouri Extension, accessed May 4, 2021, https://extension.missouri.edu/
publications/g6958.
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constant cutting of the grass does not preclude its
stress. That ubiquitous fresh grass smell is the plant
sounding the alarm to other grasses nearby that it is
under attack. The open wounds are much more vulnerable to disease and evapotranspirate more water until
the wounds are healed. Therefore, it is important to
ensure that the grass is well hydrated before and after
mowing, and ideally it is cut in the morning to avoid the
heat of the latter parts of the day.

Watering
No matter how much you may talk to it, keeping it
verdant year-round makes it necessary to keep the
grass consistently watered throughout the season.
Depending on weather conditions, turf in the northeast
requires at least 1 inch of water per week during the
growing season. Watering is best achieved with automated sprinkler systems that go off in the early hours
of the morning to reduce water loss to evaporation and
ensure that the sun dries the lingering moisture on
the leaves to deter disease. During drought or particularly hot days of summer, it may be necessary to water
the lawn twice a week or more. Inexpensive, battery
operated irrigation clocks are widely available at large
hardware stores and are easily installed and configured
using a variety of sprinkler outputs.

Fertilizing
Even when leaving the clippings on the grass, all that
watering, growing, and cutting, necessitates the addition of nutrients to sustain the demands placed on the
lawn. Every fall, the lawn should be top-dressed with
compost or composed manure, gently worked in with
a soft rake and watered in. If you are willing to make
compost tea — the aerated liquid extract of compost
containing nutrients and beneficial microbiota — your
lawn will thank you. Fish emulsion is also great to use
on lawns with the added benefit that it is easily watered in, and although it does have a strong smell it is a
lot safer than interacting with a lawn that has chemical
pesticides, fertilizers and herbicides.

Managing Pests, Diseases and Weeds
As mentioned earlier, the majority of weeds are deterred from the lawn by consistent and perpetual
mowing. Those that escape mowing are usually other
grasses, sedges, clovers, dandelions and wood sorrels
that adapt to the mowing. The best way to manage
weeds is preventative care, which means providing
the lawn with the optimal growing conditions so that
weeds literally are deprived of space to get a foothold.
If weeds are still persistent in the lawn, the next measure in organic gardening is to pull them or dig them
up by hand. Dandelion weeding forks are a useful tool
for digging up deep roots in a not-so-intrusive way.
Lawns are susceptible to disease and pests for much
the same reasons they are susceptible to weeds. If the
lawn is weak, malnourished or dehydrated, it advertises
this through chemical compounds to other grasses
as well as insects and pathogens. Here too preventative care is paramount. Ensure that the blades on lawn
mowers are always sharp and clean. Clean the mower
right after cutting the grass to reduce residue buildup.
Weak lawns are often attacked by grubs of opportunistic beetles. Predatory nematodes and bacteria, such as
Bacillus thuringiensis, can be deployed to control these
insects as well as help curb mosquito populations without impacting pollinating insects, birds and mammals,
including people and pets. (See also Part 3, Chapter 2:
The Garden, for additional tips on managing pests and
diseases.) ❧

This yet-to-be mowed private residential lawn most likely receives
synthetic fertilizers and herbicides because it is almost entirely a
monoculture of Poa pratensis, Kentucky bluegrass, save for one
anecdotal dandelion (middle far-right).
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CHAPTER 2:
The Garden — Gardin, Jardin,
Paradis, Paradise, Paradeisos,
Paridaisaha
Brief History of the Garden: Paradise is an Enclosure!
Gardens date back to antiquity. The English word “garden” can be traced back to Old High German origin gard
or gart. Similar phonetically to the word guard, gardening refers to an enclosure or a compound. (Think kindergarten, “children’s enclosure.”) Perhaps older than
the word “garden,” the word “paradise,” also meant a
“walled enclosure.” The Greek paradeisos was a term
used in translation of the Old Testament to refer to
the Garden of Eden. The Greeks appropriated the word
from Old Iranian paridaiza(h), which has its origins
from the Proto-Indo-European (PIE) language. The root
dheigh literally means “to stick and set up (a wall),” and
per “around.”1, 2
Back then, gardens were not necessarily built as they
are today, where we introduce natural elements such
as vegetation to a prepared space. What was often
involved then was quite literally the building of a wall
or raising of an enclosure around an area that already
had desirable features such as water, vegetation and
game animals, such as deer and antelope that were
sought after for meat, hide, and trophy. In the Middle
East, these desirable areas often started out as natural
oases.
Because both words have origins in antiquity, it is not
1 Penelope Hobhouse and Erica Hunningher, The Gardens of Persia (Carlsbad,
CA: Kales, 2004).
2 The New Oxford American Dictionary (New York, NY: Oxford University
Press, 2001).
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A desert oasis in Libya. Image source: “Oasis,” Wikipedia (Wikimedia
Foundation, May 10, 2021), https://en.wikipedia.org/wiki/Oasis.
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surprising that the combination of the words “paradise” and “garden” has yielded other meanings. With
its origins in the Persian Empire, a paradise garden was
first associated with an Islamic garden style. As the
Persian Empire spread, its garden influence spread with
it. But gardens existed well before the Persian Empire.
Ancient Egyptians, who were likely the ancestors of
Persians, had extensive gardens, including pleasure
gardens.
Although through time, “garden” and “paradise” have
come to mean significantly different things, the origin
of both lies not only in an enclosed, guarded place,
which is meant to denote exclusivity, but also a place
of pleasure and comfort that is associated with ease of
sustenance and feast for all senses. The exclusivity of
the garden meant that first and foremost it was free
of the dangers associated with wilderness. A garden
contained only the desired aspects of Nature, and
with time, they evolved to present that nature in an
organized and logical manner. Especially significant in
the arid regions of the Middle East, a paradise garden

had the most sought after element attributed to life,
water. Hence, the Islamic garden style had the specificity of featuring water at the center of four quadrants of
vegetation, the whole thing contained within a walled
interior. Second, it had to be guarded against intruders
— other people — who coveted these oases or paradises
for themselves.
As the two words diverged, paradise was more attributed to the afterlife or the utopian future, whereas
the garden was seen as a physical manifestation of a
utopian ideal in the current life or the present.

Establishing a Garden – Site Specificity
When establishing a garden, one must take into account site specificity. Because many of the modern
gardens are situated in close proximity to buildings,
they are greatly influenced by buildings in many positive and negative ways. Understanding the microclimates created by the architecture and infrastructure is
absolutely paramount to the success of the garden.

The first thing to consider is the sun’s exposure. The
most preferable in the northern hemisphere is the
southern exposure as it provides the greatest amount
of sunlight. Not only is this of benefit to the plants
during the growing season, it is also desirable during
winter months, when the sun’s presence in the sky is
limited to fewer hours. In the winter months, southern exposure still provides the most amount of light
and the much needed warmth to help plants make it
through the winter. It does come with disadvantages,
however. Trees that are situated close to buildings, for
instance, can experience a drastic increase in temperatures that can have adverse effects on them. Similarly,
not all plants can tolerate southern exposure, especially broadleaved evergreens, which tend to occur as
understory plants typically protected from the strong
sun by the upper story trees.

Buildings and Trees
The next thing to consider, which could technically be
the first thing to consider if the garden is to be es-

tablished in a densely urban area, is the relationship
between the site and the adjoining building or buildings and established, mature, often large trees. A large
building will no doubt cast a large amount of shade as
will the trees that occupy that space. Buildings situated
close to each other often either create wind tunnels
or the complete opposite, lack of air circulation. Large
trees will often take advantage of added nutrients and
water meant for other vegetation and respond by simply growing more roots, branches and leaves. Judicious
pruning of the canopy can bolster availability of sunlight to the plants below and help them to compete
with trees.

Soil and Substrate
Finally, the third significant aspect to examine is the
soil or the substrate in which the garden will be established. Most landscape architects are well versed in
the terraforming principles that define our profession.
Grading, slopes, and drainage all have their place in the
garden too. But it may be of advantage to the do-it-

This ornamental landscape in front a multi-story residential building
in NYC, connects to the woodland theme of Central Park situated
across the street, while providing ecological benefits to the local
wildlife and people alike. Image source: Trillium Landscape Design
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yourself gardener to take make use of existing conditions, especially if modifying them would amount to a
big expenditure. Low spots that tend to collect water
can be converted into rain gardens or ponds. Raised
strata that have occurred as a result of a retaining wall,
for instance, that don’t retain water well can be utilized
as rock gardens, featuring a plethora of vegetation,
such as culinary and aromatic herbs that actually prefer
to be on the dry side. Of course, there is more to soil
than low and high spots.
To begin with, a lot of urban soil is contaminated. First,
there are the physical contaminants such as construction rubble and debris, which in many mid to low-end
construction projects gets buried in the yard to avoid
the cost of debris removal. Concrete rubble, brick
rubble, marble, granite, nails, screws, broken glass, and
garbage of every kind and variety, including hypodermic needles, have been found by this author in gardens across New York City. Then, there are the unseen
contaminants, the most common and prevalent being
heavy metals, such as lead. One of the most common
ways that lead gets into soi is from the repeated stripping and painting of fire escapes and the dumping of
construction material in the yard to be hauled away
later. Wherever the origins of contaminants are from,
and no matter if there are plans to only grow ornamental vegetation, it is imperative and highly advisable
to test the soil in the garden. The most reliable way
to do this is to collect soil samples from various areas
in the garden and submit them to the local cooperative extension for testing. Depending on the soil test,
it will show the pH of the soil, the mineral and organic
makeup of the soil, and the present contaminants in
the soil. Some tests will even come back with recommendations on how to improve the soil.

The USDA Plant Hardiness Map. Source: United States Department
of Agriculture as found on Bonnie L. Grant, “Hardiness Zone
Converter: Information On Hardiness Zones Outside U.S.,” Gardening
Know How, accessed May 11, 2021, https://www.gardeningknowhow.
com/planting-zones/hardiness-zone-converter.htm.
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The Garden of the Sheesh Mahal, Amber Palace, India.
Islamic gardens prominently feature water at the center of the
garden, surrounded by four quadrants of vegetation.
Image source: “WOWchitecture,” January 2014, http://
wowchitecture.blogspot.com/2014_01_01_archive.html.

Improving the Soil
There is an old adage that exists among garden folk —
when in doubt, add organic matter. And there is a really
good reason for that. Most of us are rightfully wary of
the silver bulleit ideas that promise to resolve all that
troubles us, but in the horticultural realm, organic
matter may be the panacea that actually comes close
to it. Organic matter is quite literally the stuff that was
once living. In death as in life, the cellular and molecular structures of organic matter are made up of all the
ingredients necessary to sustain life. They also do an
amazing job of being able to capture and hold molecules of water and nutrients. When it comes to heavy
metals, organic matter has a way of arresting heavy
metals to prevent their movement in the soil column.
The best way to do this is through use of compost.
Compost is essentially organic matter that is partially
broken down by macro and microbiota to a state that
is usable by plants. Usually, compost is made up of several sources of organic matter. The more complex the
compost, the greater diversity of plants it can sustain.
Examples of composts include leaf mold compost,
composted manure, mushroom compost, and seaweed
and shrimp compost, to name a few. Single source
organic matter is also used either as mulch, an amendment or both. Hay, straw, seed hulls, pine needles, bark
mulch, coconut coir, peat moss, oyster and clam shells,
eggshells are some of the other common organic,
single source amendments used to enrich the soil and
facilitate productive growth. Organic matter has what
is called a high cation exchange capacity (CEC).3 In
simple terms, CEC is very attractive to compounds like
water and gases, including oxygen and carbon dioxide,
as well as a slew of macro and micronutrients. Organic
matter activates the microorganisms by feeding them,
and they in turn break down the organic matter into
compounds easily accessible and available to plants.
The physical and chemical properties of organic matter facilitate better drainage and aeration of the soil
while at the same time making it conducive to hold the
right amount of water preferred by many plants. Heavy
clayey soils that tend to hold water and sandy soils
that tend to lose water, can therefore be adjusted by
the addition of organic matter. Other soil amendments
3 “Cation-Exchange Capacity,” Wikipedia (Wikimedia Foundation, August 29,
2020), https://en.wikipedia.org/wiki/Cation-exchange_capacity.
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include lime, to raise the soil pH, blood meal, feather
meal, fish meal, shrimp meal, and etc. These are usually
only necessary either when the soil is severely lacking
in one or more of the micronutrients or to meet the
needs of specific plants or to accelerate the presence of
microbiota.
Another old adage in the garden world is, dig a twenty
dollar hole, plant a five dollar plant, and you get a
twenty-five dollar shrub, or something to that effect.
Preparation and timing is the key to success in any
ornamental or edible garden.

Planting Trees, Shrubs, Perennials and Edible Plants
The most notable aspects to successful establishment
of plants are, timing, site preparation and aftercare.
Most trees, shrubs and perennials are happily established in spring. Of course, as with all things in life,
there are exceptions. Some plants prefer to be planted
in fall, when the cool evening and morning temperatures encourage root production. But then there are
exceptions to exceptions. Containerized plants have
drastically changed not only the type, size and quality
of the plants available, they also altered when plants
could be installed because their roots are minimally
disturbed in the process. As a general rule of thumb,
most perennials can be installed year-round as long as
the soil is not frozen. This has to be done judiciously.
If for instance, you purchased a plant in the south
and you are planning to install it in the north, it may
not have had a long enough time to adjust to the
temperatures.
Plants that are started from seeds are best installed
based on their specific cultural requirements. Some
can be started indoors ahead of time and then planted
outside when the temperatures are ideal for their
cultivation. Similar to seeds, cuttings are often started
indoors in controlled environments and then moved
out when they have achieved a substantial root system and the environmental conditions are suitable for
further growth. Once established, as long the plants are
growing in their preferred situations, most can adapt
to occasional temperature swings, dry spells, and other
temporal conditions. Plants can also be started as
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balled and burlapped (B&B) specimens or as bare-root.
The former typically applies to large specimens that are
field cultivated, while the latter is typically done with
mail-order plants, such as fruit trees. Both have their
advantages and disadvantages, the bare-root being
typically least preferred method because it necessitates more prep work, appropriate season and timing
for installation and the plant is relatively stressed,
especially if it is shipped over far distances. The advantages to bare-root trees is that they are much easier to
install and adapt to steep slopes or unconventionally
shaped planting sites.

Zone Hardiness Maps.
An avid garden enthusiast will of course also become
well acquainted with the zone hardiness maps. In
America, the United States Department of Agriculture
(USDA) sets a standard for their map, while in Canada, a
map developed by the Natural Resources Canada (NRC),
covers a wider range of climatic variables, including
maximum temperatures and the duration of the frostfree period.4 Therefore, when consulting the maps it is
crucial to be aware that the two maps are not on the
same scale. Furthermore, as mentioned earlier, gardeners must contend themselves with microclimates,
which are not always accurately accounted for in these
maps. As a general rule of thumb, densely urbanized areas tend to be a few degrees warmer than the
suburban areas due to the heat island effect of paved
surfaces, buildings and infrastructure.

The Art of Watering.
As with lawn establishment and care, most plants
require a period of consistent attention until they establish, particularly when it comes to watering. Ideally,
plants should be watered in the morning but if they
are showing signs of stress and flagging (wilted leaves)
they should be watered regardless of the time of day.
Watering is done best with a soft flow of water so as
to not dislodge soil and also to allow the soil to absorb
the water. Long, slow and thorough watering is much
4 Old Farmer’s Almanac, “What Are Plant Hardiness Zones?,” Old Farmer’s
Almanac, accessed May 2, 2021, https://www.almanac.com/content/
plant-hardiness-zones.

A large planter box on a terrace houses seasonal displays primarily
featuring flowering annuals. The large assortment and quantity of
blossoms welcomes opportunistic pollinators, while the vegetation
attracts caterpillars, which support local birds
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better than quick, fast bursts. (For a more indepth look,
see Chapter 1: Establishing and Maintaining a Lawn.)

Managing Weeds, Pests, and Diseases
There is a gargantuan amount of research and science
specifically dedicated to the management of weeds,
pests and diseases attributed to agriculture, landscape,
and garden. A good way to begin thinking about this
subject is to consider what you would be okay with
having near your children, pets, on your skin, clothes,
drinking water and food. From a stand point of sound
horticultural organic practice, approaching management of pests and diseases is best done through
Integrated Pest Management (IPM).

Integrated Pest Management
Integrated Pest Management is a holistic approach of
managing harmful pests, weeds and diseases. In the
1950s concerns started to emerge from the impacts resulting from the intense use of broad-spectrum insec-

ticides, which had emerged at the start of the Chemical
Revolution. In her 1962 book Silent Spring,5 Rachel
Carson brought about an increased public awareness
of the impacts of pesticides on the environment. One
of the unexpected effects of insecticides was realized
by entomologists, who discovered that the overuse of
insecticides has resulted in insects becoming increasingly resistant to them. Since broad-spectrum insecticides killed insects indiscriminately, predatory insects
were being killed off too but while the targeted pests
that developed resistance rebounded, the predators
had not, leading to greater infestations and problems.6
In response to this an “integrated control” was developed to manage specific types of pests in a way that
limited the impact on other insects and living things.
With time, this integrated approach evolved to include
other management options, such as disease and insect
resistant plant varieties, crop rotation, deployment
5

Rachel Louise Carson, Silent Spring (London: Hamish Hamilton, 1962).

6 Olga S. Kostromytska, “Annual Bluegrass Weevil Cross-Resistance to
Insecticides,” Golf Course Magazine: Powered by GCSAA, January 1, 2019, https://
www.gcmonline.com/course/environment/news/abw-insecticide-resistance.

of natural predators, naturally derived pesticides, and
other tactics to reduce the use of broad-spectrum
pesticides.7

either be purchased or tried at home, all offering a
greater or lesser degree of efficacy. Below are examples
of controls that have worked for the author:

The first step in IPM is to do nothing and just observe.
Observation should help determine if the perceived
problem is in an early stage or if it is well developed,
and whether it’s localized or widespread. The next
step is to do a bit of research to determine if there
are underlying problems, such as lack of water or over
watering, lack of light, lack of nutrients and so on. A
bit of observation, research and applied thought can
help pinpoint the best remedy. Remedies vary from
something as simple as spraying a diluted solution of
dishwashing liquid on the afflicted plants, to employing
parasitic or predatory insects, bacteriums, nematodes,
and fungi.8 Additionally, there are numerous concoctions of naturally derived extracts and oils that can

BT, (Bacillus thuringiensis) – primarily used to control
mosquito larvae in standing water, BT can also be used
to effectively control grubs in the soil. It is also effective against tent caterpillars, gypsy moth caterpillars,
and other soft bodied (larval stages) insects. It also
works great indoors to control fungus gnats in houseplants. The easiest way to acquire and use BT is with
Mosquito Dunks. A small piece is placed in water for
about thirty minutes and then plants are watered with
this water as usual.

7 “Landscape IPM,” History of IPM “ Landscape IPM, accessed May 3, 2021,
https://landscapeipm.tamu.edu/what-is-ipm/history-of-ipm/#:~:text=Dr.,Dr.
8 “Biological Control : A Guide to Natural Enemies in North America,” accessed
May 3, 2021, https://biocontrol.entomology.cornell.edu/index.php.
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Nematodes – There are hundreds of predatory nematodes that happily devour soft bodied insects. A few are
commercially available to treat a range of insect pests,
including one of the most damaging to ornamental
plants: black vine weevils. Black vine weevils are notoriously difficult to control as they are of the insects that
readily adapt to insecticides.

Beneficial organisms, which help control
undesirable organisms in the landscape:
(1) Chrusoperla rufilabris, lacewing, (2) Encarsia
formosa, parasitic wasp, (3) Aphedius sp.,
parasitic wasp, (4) Hipposamia convergens,
ladybug, (5) Phytoseiulus persimilis, predatory
mite, (6) Orius insidiosus, insidious flower bug,
(7) Tenodera sinensis, Chinese praying mantis,
(8) Heterorhabditis bacteriophora, nematode,
(9) Trichogramma brassicae, parasitic wasp.
Note, organisms not shown to scale.
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Espaliered apple trees commune with a variety of herbs atop a NYC
terrace. Gardening on a terrace is akin to gardening on a side of
small mountain, where microclimates and a limited soil column
present challenges and opportunities alike.
Image source: Trillium Landscape Design.

Neem Oil – Originating from the seeds of the neem
tree native to India, Azadirachta indica, the oil is
traditionally used to treat all sorts of skin maladies,
including fungal infections. In horticulture, neem oil is
effective at controlling different fungal diseases, such
as powdery and downy mildew, and mites and insects
by smothering them on contact and hindering their
reproductive processes.
Ladybugs – The ubiquitous round, orange-red insects
with black markings are often considered friendly and
cute, although their larvae resemble something entirely different and pack a voracious appetite for aphids.
Praying Mantis – Few insects can match the veracity
and grace of the praying mantis. These indiscriminate
insectivores will devour anything they can capture
with their hooked forelimbs and lightning-fast attacks.
Presence of praying mantis in the garden is in many
ways indicative of the diversity and lack of insecticides
as these creatures are highly sensitive to the toxins
that are present in the environment and in the insects
they eat.
Dishwashing Liquid Detergent – Soap and detergents
are generally alkaline and are therefore irritating to
insects. Liquid dishwashing detergents are milder than
other detergents and are biodegradable. They work
by smothering insects and mites on contact, preventing respiration. A very small amount (usually a squirt)
diluted to a quart of water is effective against scale,
aphids, lacebugs, and other slower moving insects,
while gentle enough on plants. Plant based soaps are a
good alternative as well
.
Rubbing Alcohol – Similar to soap, rubbing alcohol
irritates and kills insects on contact. It should also be
diluted to about half to quarter strength, depending on
the plants being treated. Alcohol is best used in spot
applications with a cotton-tipped applicator.

Native North American plants happily coexist with introduced plants
from the East. Foreground: Heuchera sp., Carex pensylvatica, Dryopteris
erythrosora, and Lobelia cardinalis. Background: Rhododendron
maximum, Helleborus foetidus and Matteuccia struthiopteris.

Parasitoid Wasp – There are many different kinds of
parasitoid wasps. Most of them paralyze their prey and
then lay eggs directly inside of them. The developing
larvae consume the host from the inside out. These are
really great especially in enclosed environments where

finding all the problem insects would be difficult to
humans but a cinch to eager predators.

Compost, a Gardener’s Gold
Conventional compost is essentially the combination
of dead organic matter that is primarily colonized by
bacteria and fungi, as well as a host of other microbes,
such as flagellates, and macrobes, such as worms and
pillbugs. Working in tandem, these break down the organic matter into smaller parts and compounds. There
are many different methods of composting. Some rely
on mechanization to rotate composts for quicker aerobic decomposition, while others methods involve doing
it by hand. For the purposes of the do-it-yourselfer, I
describe three simplest methods I can think of.
The first is using a prefabricated rolling drum. These are
usually moderately priced and are usually big enough
to accommodate most household waste but become
rather quickly filled if yard waste is also included. The
advantage to a rolling drum is that it is easier to turn
compost this way, especially if space is an issue or if
there are physical impairments making it difficult to
turn compost. Drums also disguise the compost well
as they look a lot neater than a pile of waste. Another
advantage to the drum is that frequent rotation results
in faster breakdown of the material. The second type of
composting method involves constructing or purchasing a wooden box large enough to accommodate about
a cubic yard of waste. The bottom of the box is fitted
with a frame that will elevate the compost to promote
air circulation. The advantage of a box compost is that
it can fit a lot more waste and it can be customized
to fit different situations. The disadvantage comes
to turning the compost. It requires physical strength
and stamina to thoroughly mix a cubic yard of waste.
Another disadvantage is that a big pile of compost,
especially in a box, tends to invite critters. A way to try
and deter rodents is by installing a contiguous galvanized mesh on the inside of the box. The third and by
far the easiest method is to spread or bury waste in the
landscape in different spots and let Mother Nature take
care of the rest. In either method it is important to diversify the type of material that goes into the compost.
Finally, it is important to note the importance of
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carbon and nitrogen when dealing with compost.
Microorganisms in compost utilize carbon for energy
and nitrogen to make proteins (which also allows them
to multiply). The preferred ratio is 30 parts to 1 part
nitrogen by weight. Both elements will be found in all
organic matter but as a general rule of thumb, green
materials such as grass clippings and kitchen scraps
will tend to have a lot more Nitrogen and brown material, such as leaves, wood chips, hay and straw, will tend
to have more Carbon. A simple way to ensure the right
ratio is to add equal parts of fresh green material and
dried brown waste.9 This is often achieved by alternating the layers between kitchen waste and yard waste.

The Magic of Mulch
Mulch is often undervalued in the garden and it’s no
wonder because we often view mulch as an aesthetic
but unessential dressing in pretentious gardens, especially those that use dyed mulch. But mulch deserves a
deeper look. Yes, mulch makes garden beds look neat
and attractive but that is a bonus to a slew of other
functions and services it provides.
Plant-based mulch is perhaps second only to compost
in that it doesn’t necessarily feed plants right away,
although it does a whole lot more. A good plant-based
mulch achieves a few things in a garden. Laid at about
an inch or two thick, mulch helps conserve moisture
and keep plant roots cool. As the mulch breaks down
it also feeds the plants. Since most commercial plantbased mulches are either made of bark or wood, their
heavy carbon content preferences the establishment
of fungi, which are excellent at metabolizing this stuff.
Fungi dominant soils tend to be favored by hardwoods
and evergreens, so mulching your bed of rhododendrons is actually really great for them. Another benefit
that plant-based mulches provide is weed suppression
in several ways. Mulch prevents light from penetrating the seeds beneath. Cool temperatures also slow
germination. When mulch is laid, the soil right beneath
the mulch starts to undergo an interesting chemical
process by which the soil starts to lose nitrogen at its
9 “Grass Clippings, Compost and Mulch: Questions and Answers,” University
of Missouri Extension, accessed May 4, 2021, https://extension.missouri.edu/
publications/g6958.
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surface. The reason this happens is that the introduction of mulch causes a surge in bacteria trying to make
use of the new foodsource. But woody mulch, particularly fresh wood chips, is low in nitrogen and so the
bacteria pull the nitrogen from soil to compensate. This
reduction in surface nitrogen negatively impacts seed
germination. The process reverses once the mulch is
sufficiently broken down but by that time most seeds
have either expired or the growing season has come to
a close.
The category of what can be considered mulch is very
broad and varied. Essentially, any material that serves
as a loose soil cover can be called mulch, including
pulverized tires, which in my opinion do not belong
in any garden or landscape. Other mulches include
rocks, pebbles, pine needles, whole leaves (“poorman’s
mulch”) or pulverized leaves, wood chips, and etc.
Interesting uses of mulch include newspaper to suppress weeds in a vegetable patch and cardboard for
similar applications, as well as to start mushrooms.
Newspaper is great as it is permeable to water but
not to weeds. And, according to Iowa State University
Extension, newspaper ink is organic so there is no need
to worry about chemical contaminants.10 ❧

10 “Can Newspapers Be Used as a Mulch in the Vegetable Garden?,”
| Horticulture and Home Pest News, accessed May 3, 2021, https://
hortnews.extension.iastate.edu/faq/can-newspapers-be-used-mulchvegetable-garden#:~:text=Answer%3A,plant%20rows%20in%20the%20
garden.

Perhaps the most famous of the series of the Unicorn Tapestries,
"The Captivity" scene features the wounded unicorn confined in a
pen surrounded by a plethra of wildflowers from different seasons.
Image source: The Metropolitan Museum of Art, metmuseum.org,
https://www.metmuseum.org/art/collection/search/467642.

PART FOUR
DIVERSITY
PRACTICES
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DIVERSITY
The Oxford English Dictionary defines diversity as: “1.
the state of being diverse; variety. ‘[T]here was considerable diversity in the style of the reports.’ 2. the
practice or quality of including or involving people from
a range of different social and ethnic backgrounds and
of different genders, sexual orientations, etc.’ [E]quality
and diversity should be supported for their own sake.”1
The United Nations Environment Programme defines
biodiversity as “the biological variety and variability of
life on Earth. Biodiversity is a measure of variation at
the genetic, species, and ecosystem level.”2
In the English language, we have a specific word to
describe the diversity that occurs in nature, biodiversity. The word “diversity” is usually reserved to imply
a broader diversity such as the kind that applies in
theoretical, social, economic and political frameworks.

Throughout this thesis, the word “biodiversity” is intentionally left out and the word “diversity” is instead used
in discussion of both the theoretical constructs and living beings. The reason for this is that the coining of the
term “biodiversity” has essentially created a binary set,
where “biodiversity” and “diversity” are disassociated
from each other. While the word “biodiversity” is associated with the natural world, we tend to apply it to
animals, plants, insects and “other” such living things,
whereas the word “diversity” is reserved for human
beings, such as when we speak of diversity of people in
school or the workplace. The binary set, which through
its virtue of specificity neglects the fact that all of our
theoretical constructs and knowledge originate from
and are sustained by all of the living things and systems of Earth.

1 “Oxford Languages and Google - English,” Oxford Languages, accessed May
21, 2021, https://languages.oup.com/google-dictionary-en/.
2
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Joanna Benn and Amina Darani, “Biodiversity Factsheet,” February 2010.
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CHAPTER 1:
Raised Beds, A Micro
Guarded Oasis
The origins of paradise and garden trace back to erecting walls around favorable conditions found in Nature,
but they were also erected to create favorable conditions. Similarly raised beds were invented to create
favorable conditions where none existed but with the
added flexibility of scale and ease of deployment. What
precipitated the creation of raised beds, most likely had
to do with urbanization. Urbanization, which occurred
in large part due to the mobility enabled first by rail
transit and then expanded by the automobile, required
prioritization of infrastructure for that mobility and
architecture for domesticity and industry over food
cultivation. As industries grew, towns and cities grew
alongside them, with agriculture for the most part
being relegated to lands outside towns and cities. Very
quickly, arable land in cities became converted to space
for additional buildings, transit infrastructure and
automobiles. What’s more, any remaining land around
buildings and houses got redeveloped into landscaping that echoed the symbolism of the Great American
Dream, which proudly announced the industrial and
commercial successes of a country that could afford to
relegate its landscape to a nonproductive and purely
aesthetic form.

A rendering for a raised bed that augments an existing tree pit. The
idea is for the bed to capture precipitation and then channel it
towards the tree pit opening. As well as providing much needed
additional water to the tree, the side compartments can be planted.
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“There are two things money can’t
buy — true love and homegrown
tomatoes.”
Of course that isn’t everyone’s American Dream. For
some people, especially those living in the concrete
jungles of a city, having their own patch of green allows
them to reconnect with Earth. There’s really nothing quite like cultivating new life; the symbiosis that
ensues when you grow your own food. Although there
are plenty of private and public gardens across the cities in the US, many of them do not afford most people
the opportunity to grow their own food. This is an even
bigger issue in very dense and urbanized cities, where
the square footage of multi-story buildings greatly
outweighs the square footage of open space. On rare
occasions, when there is a shared backyard of a multistory building, or a vacant lot that used to be occupied
by a building or served as a parking lot, the soil is either
severely compacted, contaminated or worse yet paved
over. In cases like these, raised beds become essential
small oases in which new life can easily be cultivated
and maintained.

The most common raised bed starts with four sides, usually made
by securing wood planks. Optional materials include hardware cloth
(mesh) and/or filter fabric.

114

Ten reasons why raised beds rock
Raised beds provide an opportunity to cultivate desirable plants within desirable conditions, as well as
afford opportunities for vegetation to exist where it
couldn’t before. In short form, raised beds provide the
following advantages:
1. Control over soil and soil contaminants
2. Ability to grow plants where no open soil is
available
3. Minimal competition from weeds
4. Position depending on available sunlight
5. Beds can sit above frostline, warming up faster in
spring
6. Drainage is better
7. Soil is fluffier because bed is wide enough to reach
across and does not necessitate stepping in
8. Plants can be planted closer to each other, maximizing yields
9. Can address steep slopes
10. Can exist on a paved surface

Building raised beds is as easy as 1,2, 3, 4 — sides!
Raised beds function on a simple premise that the
sides that make the raised bed retain soil, moisture and
desirable plants inside and keep undesirable aspects of
the immediate environment on the outside.

Hardware cloth is installed to discourage animals from digging from
below the plot, whereas the filter fabric is used to separate native
soil from introduced and/or to limit soil erosion.

Perhaps the simplest raised bed is one made of four
pieces of 2”x6” lumber, secured to 2”x2” stakes driven
into the ground (native soil) at four corners. The growing medium (planting soil) can be homemade, local or
purchased compost or soil that is specifically designed
for outdoor raised beds, with ideal soil being free of
contaminants and pathogens.
There is some debate over whether or not to install
hardware cloth or landscape fabric to the bottom of
the raised bed. Installing a hardware cloth, or a mesh, is
a way to deter burrowing animals from digging in the
bed and accessing the plants from the bottom. If doing this, it is advisable to consider providing a greater
planting depth so that roots are not girdled by the
hardware cloth. This would either entail digging below
grade to install the hardware cloth and then securing it
to the raised bed, or building the bed with higher sides,
for instance by doubling the 2x6” to make roughly 12”
high raised bed.
Landscape fabric is originally intended for suppression
of weeds at the surface of a landscape and is usually
placed under decorative mulch. In a raised bed application, landscape fabric is sometimes used underneath
the soil to prevent contaminated native soil from mixing with the clean soil above and from roots reaching

Fresh soil and soil amendments are added inside the raised bed and
the soil is watered.

that soil. It is important to note that while most heavy
metal contaminants such as lead, tend not to travel up
the soil column and most plants actively avoid absorbing lead that is in the vicinity, many other plants,
including members of the cabbage (Brassica) family,
(which include all lettuces, mustard, kale, spinach, arugula, and etc.) do absorb lead and other heavy metals.
As a result, some of these plants are considered great
for phytoremediation but care should be taken if they
are meant to be consumed. (Other plants that draw up
metals are hydrangeas, sunflowers, and some root vegetables.) The other reason for the installation of this
fabric is to limit the invasion of underground roots and
rhizomes that may find their way into the little oasis,
as well as to reduce soil leaching during watering. The
drawback to landscape fabric is that it can become impenetrable once enough root mass clogs the tiny holes
in search of nutrients and water. This is not as likely
if the raised bed is used for annual seasonal growth
where plants are harvested within a relatively short
time and the remaining root matter quickly decays, but
this can become a major issue if the bed is meant to
house perennials for an indefinite amount of time.

Plants are installed and watered again. Raised beds are well draining
so care must be taken to keep plants well hydrated.

115

Materials and Construction
Raised beds can be made of just about anything, including wood, metal, brick, and plastic. Configurations
depend on the type of application sought after and the
materials available.
In the image at the beginning of this chapter is an illustration of a bed conceived to augment a standard tree
pit. The tree pit measures 52 inches wide by 36 inches
deep and houses a Bradford pear — a typical sized tree
pit with a typical species used for a street tree in the
northeast. Tree pits of this size are really too small to
support a substantial sized tree or to encourage the
development of a large crown. A larger tree pit provides
a tree with a greater surface area for gas exchange,
water absorption and deposition of organic matter to
help replenish what’s lost during the growing season.
Additionally, a larger tree pit would sequesters a lot
more stormwater runoff and, with it, pollution, which
gets absorbed by the tree, thus limiting the amount of
water entering the sewer system.
Raised beds around tree pits are not uncommon. Many
are built with the intent of planting additional vegetation at the base of the tree, typically ornamental
flowers and foliage. One of the most common problems
observed with these DIY raised beds is that they are
built as a single compartment that adds new soil right
on top of the existing soil. In essence, that is how you
make a raised bed. However, with a tree in the middle,
this is a crucial mistake. First, the introduced soil buries
the tree flare, inviting diseases and pests right up to
the base of the trunk. Second, the tree immediately
responds to the new fluffy and nutrient rich soil by
sending up roots. The result is that not only the tree is
now competing with the vegetation planted above it, it
also runs the risk of girdling itself with its own roots.

taken by the parks department. Evenso, quite often
underground utilities and lack of funds prevent tree
pits from getting enlarged. The lack of funds impacts
poorer neighborhoods more so than wealthier neighborhoods, which are often greener to begin with and
have more political clout to get things accomplished.
In response to these obstacles, the idea was to create a
raised bed that acted as an extension of a surface that
would capture precipitation and then channel it to the
tree, while providing new opportunities to cultivate
biomass. The raised bed, as pictured in the photo on
the left, measures 8 feet wide by 36 inches deep, effectively extending the surface area by six square feet
on either side. A waterproof membrane affixed to the
inside of the bed frame prevents the soil from sitting
directly on the concrete and eroding, as well as helps
to direct the water towards the tree pit. Soil added to
both side compartments got seeded with annual plants
and it is hoped that it will also promote spontaneous
colonization.
The raised bed frame was developed out of a douglas
fir planks, pre-cut and pre-drilled offsite, and then
installed on site. Butyl roof liner was used as a waterproofing membrane. The materials used in this project
were: douglas fir lumber and screws, $80, soil $30,
seeds and rubber and other miscellaneous materials
were either found or leftovers from other projects. The
total cost, without labor, pick up and delivery, is estimated at approximately $150. ❧

Because city trees fall under the jurisdiction of the city,
physical alterations to tree pits can only be under-

The finished raised bed planter installed. Although it was seeded
with annuals, it is hoped that the compartments will be colonized
spontaneously by opportunistic vegetation.
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CHAPTER 2:
Freshwater Pond &
the Element of Life
What made an oasis, made a paradise.
As it was an essential part of an oasis and thereby the
paradise, water was the most important element of the
Middle Eastern garden. Water diverted from the Nile in
Ancient Egypt was fed through irrigation canals, which
also fed decorative ponds and fountains. The Roman
Empire adopted and appropriated hydrological technology from the Persian Empire, and both the Italians
and the French took to waterworks with an astounding
zeal and sophistication.
Life as we know it cannot exist without water. In search
of new habitable planets in the cosmos, astrobiologists
first look for the presence of water to ascertain the
capacity of the celestial bodies to support life. Nothing
animates a landscape like water. If water’s movement,
translucency, and reflective capacities weren’t enough
to animate the landscape, water’s life enabling capacities attract and activate all of life.
The creation of a pond — a small body of water in a
depression of earth — is another microcosm of what we
find in Nature and what we can adapt to a smaller footprint in the patchwork of urban ecology. Building an artificial pond is a lot simpler and cheaper than is imagin-

An illustrative drawing of a pond showing marginal shelves of the
pond for housing vegetation at different levels of submersion, and
the laying of a rubber liner that will serve as a watertight membrane.
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able and this chapter will attempt to explain how to do
so and the benefits behind it. A small water feature can
enliven even the smallest backyard, however for the
purposes of diversifying the biomass, we will discuss
the building of a pond, the dimensions and typology of
which are designed to support life year-round.

Overwintering in the water
Creating a pond that is capable of overwintering
aquatic life is essential to creating a more or less selfsustaining system. Most coldwater aquatic life such
as fish (including goldfish, koi, carp, perch, catfish),
amphibians, and semi-aquatic reptiles like turtles, have
evolved to hibernate in the winter. As such, hibernation
is an essential part of their lives that has a great impact
on their longevity. If the goal of the pond is to provide
a micro-ecosystem capable of sustaining a diversity of
life, it should be built with the capacity to overwinter
its inhabitants.

extends at least a few inches below the frostline. This
is the area that the fish descend to to hibernate. Like
zone hardiness maps that establish the lowest mean
temperature zones for different geological regions,
frost line maps provide general information about the
maximum depth at which the ground water freezes.
For example, in New York State, the frost line ranges
between 32 to 48 inches, and is higher in some areas of
upstate New York.**

Therefore, we begin with the dimensions and typology
of a pond that can be overwintered in the northeast
United States. To do so we must first consider climatic
factors that impact the overwintering of life in a body
of water. In order to overwinter living things such as
fish, the pond must have an appropriate depth that

The guidelines for pond depths are as varied as what
their intended use is. For instance, recommendations
for ponds that are built to house fish, range from 2 to
12 feet. Greater depth has its advantages. Deeper ponds
tend to have less temperature fluctuations, which is an
ideal scenario for all living things in the watwe. There
is also less evaporation. Deeper ponds offer greater
protection to aquatic life from predators. Deep ponds
however, require more careful planning, not least of
which is determining what to do with all the excavated
material. Many municipalities require permits to build
a water feature, especially one that alters the landscape permanently and holds a large volume of water.
In the same vein, some municipalities require a fence
or an enclosure around the waterbody to prevent any
accidental falls, injuries and drownings. If this all seems
like it’s hardly worth the effort there is a “happy me-

The pond outline should be clearly marked out on the ground, using
either string or hose or chalk dust. It is advised to also have a scaled
drawing at hand.

When digging the pond, care should be taken to ensure the sides
and marginal shelves are level. Using a long, straight plank to reach
the opposite side and a leveling tool will make this an easy task.
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dium” that can be achieved which carefully considers
and meets most of the above criteria.
In an urban setting, microclimates resulting from
urban island heat effect, raise the mean temperature
of the surroundings. This means that the average frost
line for the area is also impacted. As an example, a pond
in New York City at a depth of three feet, has sufficient
water depth to limit temperature fluctuations and
provide a freeze-free zone at the bottom of the pond in
most winters. In addition to this crucial depth, ponds
in the winter need to be outfitted with an electric pond
deicer, a small ring-shaped device that floats on the
surface of the pond. As the surface of the pond freezes
the deicer keeps a small area from freezing over, allowing for essential gas exchange to occur that keeps the
hibernating aquatic life breathing.

depth at which various life forms can exist. (Much of
the world’s biodiversity exists in the thresholds where
land meets water. Irises, watercress, sedges, water lilies,
horsetails, cattails, are all examples of plants that live
partially submerged lives.) Marginal shelves provide
opportunities for the pond’s edges to be incorporated
with semi-aquatic to aquatic plant material depending on the depth of water. These are excavated during
the process of building a pond. Typically, plants like iris,
sweet flag (Acorus sp.), and pitcher plants, will thrive
with their roots submerged in about 6 inches of water.
Cattails and horsetails, will take about 6 to 12 inches
of water. Waterlilies require anywhere from 12 to 18
inches of water. With these essentials in mind, let’s now
speculate on what that means for the dimensions of
the pond.

Pond dimensions
The dimensions of the pond’s surface area should be
planned in tandem with the consideration of its depth.
Therefore, it is imperative to dimension out the pond
from the bottom up. The next step in building a pond
is designing its sides or margins. Since the goal of this
pond is to enable the greatest diversity of life possible, the next thing to consider is variations of water

For instance, we have an area in the garden that can
comfortably allocate a pond approximately 6 feet wide
and four feet across. We then allocate 2 feet of width at
the bottom of the pond to provide ample space for our
hypothetical school of fish to overwinter in. We then
go up a foot on either side to create our first marginal
shelf. Ideally, marginal shelves should be at least a foot
wide to accommodate planting baskets that will house
the vegetation. This gives us a depth of 2 feet from the
surface and 4 feet of width that includes the bottom

In addition to removing all rocks and other materials that may
puncture the liner, it is recommended that a soft and smooth
underlayer is installed. This can be landscape fabric or old carpet.

A butyl rubber liner 1 to 3 mil thick is fitted from the bottom out.
Using a hose with a slow flow of water will help smooth out the liner.
Rocks placed on edges secure the liner and add a niches for plants.
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of the pond and the shelf if it wraps around the entire
perimeter of the pond. This shelf would be ideal for
waterlilies. We then go up another foot, which leaves us
at 1 foot from the surface. With the width on one foot,
if this shelf also wraps around the perimeter of the
pond, our pond surface reaches our 6 foot wide limit.
Since we still have a foot to go to reach the surface and
if we want to create a shallow final shelf, we can taper
off this second shelf to one side of the pond and then
finish off the pond with a 6 inch deep by 12 inch wide
marginal shelf all around.

UV and freeze and thaw resistant, and will last a very
long time. The liner is bulky and heavy and requires a
lot of patience and maneuvering to get it placed just
right. Luckily, this is where impatience may pay off as
this is the time when the pond can start to get filled.
Water, with its heavy weight and pressure, will help
push air pockets out making the liner fit snugly against
the prepared surface and keep the bottom of the liner
in place while the rest of it is adjusted. A water hose
with a slow and gentle flow allows for ample time to
make these adjustments.

The shape of the pond can be marked out with chalkdust, rope or even a hose. All of this unfortunately gets
erased as one starts digging. It is therefore advisable
to have the design worked out in sketches with clear
measurements determined ahead of time. Using a long
straight plank that can be laid across the pond with a
level is a good way to ensure that all shelves and the
surface edges are at the same grade. As mentioned
earlier, it is wise to consider what to do with the excavated material ahead of time. (In the case of the pond
pictured in this chapter [photograph], most of the
excavated material amounted to discarded stone used
to build the adjoining wall, which mainly consisted of
Manhattan schist boulders and pieces of bluestone.)
Excavated soil can be incorporated into the garden
where it can help divert water to the pond and ensure
an even grade. Once the pond is excavated and marginal shelves have been formed, the surface needs to
be thoroughly inspected for rocks and any other material that may puncture the pond liner. The soil is then
firmly packed by foot and hand. Next, a layer of newspaper or synthetic cloth is placed to make a smooth
surface for the waterproof membrane. The best liner
to use for ponds is a waterproofing membrane that is
manufactured for use on roofs. Typically, this is a butyl
rubber liner of 3 millimeter thickness. Aside from the
filter, pump and deicer, this is by far the most expensive
item which is well worth the expenditure because it is

Introducing life
Once the pond is filled with water it is a good idea to let
it sit and age for about a week. This allows for chlorines,
chloramines, fluorides and other buffering agents added to water to evaporate and the water temperature
to stabilize. At the same time, it is recommended to
install a good quality circulating pump to ensure plenty
of oxygen is dissolved into the water. These can be incorporated with various waterfall or fountain systems.
Contrary to popular belief, it is not entirely necessary
to have a filter. Marginal and aquatic plants in the pond
will happily absorb nutrients derived from fish waste
and other organic sources. The roots of the marginal
plants will become colonized by beneficial bacteria,
which will help break down wastes into nutrients the
plants can then use. To speed up the process of aging
the water, marginal plants can be installed within the
same week. Additionally, bacterial inoculants that are
typically available at local pet stores specializing in
aquarium hobbies, can also be incorporated into the
pond. Water should be tested periodically to ascertain
levels of nitrates, nitrites and ammonia, as well as other
dissolved solids. When everything seems in working order, the pond can be stocked with fish. The best time to
do this is from late spring to mid summer, to give the
fish enough time to acclimate to living outdoors. ❧

An aerial view of a freshwater pond in Harlem, NYC, designed and
build by the author.
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CHAPTER 3:
Green Roofs,
Biomass in the Sky
The first green roofs were hanging
Perhaps the earliest recorded example of cultivation
of plants atop buildings were the Hanging Gardens of
Babylon. Regarded as one the Seven Wonders of the
Ancient World, the Hanging Gardens were reported
to have existed during either 6th or 7th century BC,
depending on whether the gardens are attributed to
the Babylonaian king Nebuchadnezzar II, who ruled
between 605 and 562 BC or to the Assyrian king
Sennacherib, who ruled between 704-581 BC. To date,
there is no archeological evidence that the wonder ever
existed in Babylon and there is a lack of contemporaneous documentation in Babylonian sources describing
the Hanging Gardens. However, extensive records exist
of the gardens in Nineveh, an ancient Assyrian city in
upper Mesopotamia (modern-day northern Iraq). There
was a tradition of Assyrian royal garden building and
king Ashurnasirpal II who ruled between 883-859 BC,
had created a canal which cut through mountains.1
Following his lead, King Sennacherib constructed the
massive 50 kilometer canals and aqueducts that were
necessary to bring more water into Nineveh from the
mountains. Well documented accounts, archeological
1 Stephanie Dalley, The Mystery of the Hanging Gardens of
Babylon: an Elusive World Wonder Traced (Oxford: Oxford University
Press, 2013), as cited by Wickipedia, https://en.wikipedia.org/wiki/
Hanging_Gardens_of_Babylon#cite_ref-40

An illustrative drawing of a green roof showing the developmental
stages of the vegetation.
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remains and inscriptions describe the implementation
of various hydrological technologies, including the use
of the Egyptian water screw or the screw pump to raise
the water above ground level to irrigate the extensively
planted terraces of the Hanging Gardens.2
More specifically and recognizably as green roofs, vegetation on roofs in ancient times probably resembled
sod roofs such as those that exist in Scandinavia to this
day. Sod roofs in Scandinavia existed before recorded
history, and they are believed to have been a dominant
roofing technology during Viking and Middle Ages.3, 4
Sod roofs were an ideal choice for log cabins because
the relatively heavy load of approximately 50 pounds
per square foot helped compress the logs and make
them more draft proof. Layers of birch bark underneath
the sod provided waterproofing, while the sod itself
provided efficient insulation from the cold.5
2 B. A. Stewart and Terry A. Howell, Encyclopedia of Water Science (New York:
Marcel Dekker, 2003). as cited by Wickipedia, https://en.wikipedia.org/wiki/
Hanging_Gardens_of_Babylon#cite_ref-40

Modern green roofs
Modern green roofs started to appear in Germany in
the 1960s and the country was first to develop green
roof systems and market them on a large scale.4 Since
then, other countries have picked up the trend and
there has been a lot of research dedicated to studying the impacts of green roofs on the environment,
particularly in urban settings.
Fast forward to almost sixty years later and the green
roof movement is more than a mere trend. As of
November 16th, 2019, New York City Department of
Buildings has implemented local laws that “require all
new and existing buildings undergoing certain major
roof renovations to have a solar photovoltaic system, a
green roof system, or a combination of the two. These
systems must cover 100 percent of any applicable
roof.”6 The implementation of these new developments
will have profound consequences of how we address
the build environment and how that will impact the
natural environment and diversity.

3 Arne Berg, Norske Tømmerhus frå Mellomalderen (Oslo: Landbruksforlaget,
1989), as cited by Wickipedia, https://en.wikipedia.org/wiki/Sod_roof#cite_ref-3.
4 Jörg Breuning, “History of Green Roof Technology, Green Walls, Living
Walls,” accessed May 9, 2021, http://www.greenrooftechnology.com/
history-of-green-roofs.
5 Tore Drange, Hans Olaf Aanensen, and Jon Brænne, Gamle Trehus: Historikk,
Reparasjon Og Vedlikehold (Oslo: Universitetsforlaget, 1992), p. 93-99, as cited
by Wikipedia https://en.wikipedia.org/wiki/Sod_roof#cite_ref-1

6 Aramis Velazquez, “New York City Department of Buildings (DOB)
Announces Sustainable Roof Requirements for New Buildings Go Into Effect,”
Greenroofs.com, November 16, 2019, https://www.greenroofs.com/2019/11/16/
new-york-city-department-of-buildings-dob-announces-sustainable-roofrequirements-for-new-buildings-go-into-effect/.

The layers of the green roof are assembled with the support of a (1)
structural frame, (2) plywood to provide a flat surface and rigidity,
(3) moisture barrier, such as a butyl rubber liner, (4) geotextile filter
fabric, and (5) a frame to hold soil and plants.

The planting substrate consists of a (1) porous aggregate, such as
expanded shale, clay or slate, or crushed concrete or brick, mixed with
(2) compost. (Crushed concrete is likely to create alkaline conditions,
which are suitable to a number of plant species.).

(5) 2 x 4 x 6' FRAME PTL
(3) MOISTURE
BARRIER

How to build a green roof
Today’s green roofs are complex amalgams of waterproofing and root barrier technologies, synthetic
substrates, moisture retaining matrices, engineering
calculations and architectural physics that take into account the myriad physical and biological forces that are
exerted on the roofs and structures, which still need to
perform their primary intended functions of keeping
everything and everyone safe inside of them from the
elements of Nature. Architecture pre-dating the notions of green roofs, was never developed to withstand
more than the roof itself and, in the northern hemisphere, the weight of snow, which is also a temporary
phenomenon. Extensive green roofs were developed
to address this challenge. Vastly different from their
intensive green roof cousins (think of the, Hanging
Gardens of Babylon), which can support large volumes
of soil and woody plant material, extensive green roofs
are only meant to support the most minimal amount of
aggregate necessary to ensure the survival of some of
the most hardiest, drought tolerant plants that require
the least amount of maintenance. When modern green
roof technology was still in its infancy, sedums reigned
supreme in the world of green roofs. And they still do.
The relatively short and stout succulents naturally occur in harsh alpine conditions throughout the northern
hemisphere and require very little to thrive. However,

as new insights into cultivation of green roofs emerged,
it became apparent that these new territories of the
biomass could support an astounding array of diversity.

Using seed is an economically viable option and it allows plants to
adapt to the environmental conditions from the beginning.

Plugs and cuttings are another great choice as they provide a more
instant effect. Mixing seeds and plugs is also a good way to diversify.

Green roof soil
It isn’t surprising that as on land, as on the roof, the
most important factor in enabling vegetation is its
substrate. Conventional soil might seem like the right
choice however it has many drawbacks particularly
for a rooftop. Natural soil is made up of rocks, sand,
silt, clay and organic material. Rocks, sand, silt and
clay are very heavy materials, which become exponentially heavier as they get saturated with water. Organic
material tends to be lighter but as the microbes and
plants make use of it, it eventually becomes exhausted.
As the organic matter gets used up, sand, silt and clay
become compressed, reducing the amount of available
air pockets that enable the movement of oxygen and
water. On land, living things of different sizes and quantities aerate the soil below the ground. On the roof,
larger digging critters could cause damage to the roof’s
membranes more so than moving rocks and they probably wouldn’t even want to go exploring the relatively
shallow substrate. The major advancement in green
roof technology therefore came from a technology that
was developed almost sixty years earlier for completely

(2)COMPOST

(4) FILTER FABRIC

(2) 1/4 - 3/4"
PLYWOOD

(1) POROUS AGGREGATE

(1) STRUCTURAL
FRAME
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Planted in the fall of the previous year, this green roof at a local
community garden will be ready to flower by May.

different applications, which had found its way into
horticulture before it landed on the roof. It is known as
lightweight aggregate.

Haydite or expanded shale, clay and slate
Expanded shale, clay and slate (ESCS) was developed
by Stephen J. Hayde in 1908 via a process used for
brick making. “ESCS is a ceramic material produced by
expanding and vitrifying select shales, clays, and slates
in a rotary kiln. The process produces a high quality
ceramic aggregate that is structurally strong, durable,
environmentally inert, low in density and highly insulative. It is a natural, non-toxic, absorptive aggregate that
is dimensionally stable and will not degrade over time.”7
Hayde quickly realized the potential of the lightweight
material and patented the material as Haydite. Today,
it is available throughout the world and its uses include
over fifty different types of applications, including
lightweight concrete making and geotechnical fills,7 as
well as various horticultural and landscaping applications. (One of the most iconic elevated landscapes of
the 21st century, the High Line, utilizes this aggregate
for all of its planting beds.)
To get a sense of how light the lightweight aggregate
is, consider this: A cubic yard of dry clay weighs 1,701
pounds, the same volume of shale weighs 4,374 pounds
and slate 4,725 pounds.8 When these minerals are fired
at high temperatures, the subsequent expansion that
occurs, fills them with air. On average, the volume is
doubled and the mass is halved. When dry, a cubic yard
of expanded shale, clay, and slate aggregate weighs
1,215 pounds. Partially saturated “one-day dry soak,”
which is representative of the state the aggregate
would be following a day of rain, a cubic yard weighs
1,296 pounds. Vacuum saturation would yield a weight
of 1,350 pounds.9
Aside from rendering the aggregate lightweight, the
7 “Father of Lightweight Aggregate,” ESCSI, March 6, 2019, https://www.escsi.
org/e-newsletter/father-lightweight-aggregate/.
8 “Landscaping and Construction Material Weights,” Harmony Sand & Gravel,
accessed May 9, 2021, https://harmonysandgravel.com/material-weights.
9 “Expanded Shale, Clay and Slate (ESCS) Lightweight Aggregate Soil
Mechanics, Properties and Applications. Expanded Shale, Clay and Slate
Institute, Publication No. 6610. April 2001. ,” ESCSI (ESCSI, October 28, 2019),
https://www.escsi.org/geotechnical/technical-docs/.

porosity of this material offers other really important
benefits. The pores absorb and hold water and air making it suitable for plant roots to thrive. The pores also
become colonized by microorganisms which seek the
favorable conditions afforded by the substrate. There,
the physical aggregate, the plants and the microbes
act as a biophysical filter, absorbing and breaking down
pollutants before excess water washes down into the
gutters and into the sewers.
A do-it-yourself green roof is essentially a raised bed, a
shallow container, or series of containers (modules) on
top of a roof that hold this substrate along with a bit of
organic matter and provide the biomass with a matrix
in which to anchor in and grow. The most important
aspect to consider when constructing a green roof is
the integrity of the structure that will have the enormous task of holding that roof up through winds, rain,
storms, snow and occasional visits by people to perform maintenance and take pictures.
The photo example provided in this chapter, shows a
green roof collaboration project undertaken by the
author with a local community garden in Providence,
Rhode Island. A prefabricated, corrugated metal shed
was retrofitted with an interior frame to support the
roof and all of the existing and subsequent loads.
To simplify the process of figuring the load-bearing
capacity, a decision was made to construct the frame
based on the building codes that are applied to dwelling structures. Studs and joists were positioned every
18 inches on center and the typical wood used in
the application was douglas fir for its relatively high
tensile and compressive strengths. Quarter-of-an-inch
plywood was secured to the top of the corrugated roof
with galvanized screws and the roof was waterproofed
by gluing a butyl rubber roof liner to the plywood. Next,
donated mahogany planks were resized to create a
raised bed frame. Geotextile or filter fabric that was
then laid and secured to deter organic matter from
leaching and roots from reaching the waterproofing
membrane. Because the intended use of this roof was
to cultivate wildflowers, a depth of 4 inches of aggregate was decided upon to support the roof meadow.
Any less, and the plants may not be able to thrive. Any
more, and it would invite the establishment of woody
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plants whose seeds get blown in on a regular basis. On
a 9 by 12 roof, 4 inches of expanded shale is roughly
equivalent to one cubic yard. Luckily, the light weight
of the material made it relatively easy to get onto the
8 foot tall structure. The shale was then top dressed
with some compost that was later raked and watered
in. Finally, seeds collected from around the city of
Providence and Provincetown, were sown in. As an
added bonus, a fostered connection with a neighborhood plantsman, resulted in the donation of over a
dozen plants, some native to the US and some to the
steppes of Central Asia.

Expenses
Green roofs need not be expensive. The green roof in
the community garden amounted to about $650 worth
of lumber, $200 for shale, $100 for geotextile fleece
and about $100 for truck rental. The labor was provided
by the garden members and the author. The butyl roof
liner, the mahogany planks and some of the perennials
were donations.
It is often possible to rely on the good-will, kindness and
generosity of people, especially when they know that
their efforts help contribute to the shared benefit of a
community of human and nonhuman living things. ❧

A greener green roof is actually brown
Although expanded aggregate has been the industry
standard for building green roofs, other materials have
come along in the pursuit of making green roofs, well,
greener! The temperatures required to expand shale,
clay and slate have to reach upwards of 1,100 degrees
Fahrenheit, which leaves a substantial mark in energy
consumption to create this product. Instead of using expanded aggregate, some folks have turned to
concrete and brick rubble as a suitable replacement for
ESCS and as a way to reuse a locally abundant waste
material. Similarly, instead of spending resources on
cultivating and installing plants, some people have
resorted to allowing Nature to spontaneously colonize
these brown roofs on its own. Occasionally, seeds are
introduced to these roofs to expedite the colonization
process but then they are left to their own devices.
In the United Kingdom, efforts have been made to
provide brown roofs as new areas for locally rare
species. For instance, the roof of Laban, a center for
contemporary dance in London, has a brown roof that
was specifically designed to attract and encourage a
rare passerine bird, Phoenicurus ochruros or the black
redstart, to make its home.10

10 “Case Study - Laban Dance Centre,” Case Study - Laban Dance
Centre, Deptford SE8, accessed May 9, 2021, https://web.archive.org/
web/20080705085128/http://www.livingroofs.org/livingpages/caselaban.html.
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The green roof in the spring of 2021. The flowering plants on in the
photo are annuals that were seeded in the fall of the previous year.
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CHAPTER 4.1:
Making a Meadow,
Reimagining the
American Dream
Our obsession with the lawn.
The lawn holds so much symbolism, history and meaning in American culture that we may actually never see
it completely disappear from our landscape’s vernacular. On the contrary, along with globalization in general,
our influence on the world has precipitated the spread
of lawn use into other parts of the globe, including
Europe,1 South America, Far East Asia, and even Africa.
There is a lot of debate and disagreement over whether
lawns are actually beneficial or detrimental to the
environment because collecting data on them has been
a challenge. Depending on the maintenance paradigms, such as frequency of mowing, some lawns may
contain a greater diversity of plants than others and
thereby support more diversity of animals and insects,
while others may be the complete opposite. Whatever
the debate, it seems that lawns are here to stay. After
all, more people engage directly with lawns than any
other vegetative aspect of the landscape. Despite the
existence of many lawns for purely aesthetic purposes,
many are used for a variety of activities and functions
from playing sports to providing vegetative buffers
along highways that absorb stormwater runoff and pollution. While a sport like golf is completely reliant on
1 Maria Ignatieva et al., “Lawn as a Cultural and Ecological Phenomenon: A
Conceptual Framework for Transdisciplinary Research,” Urban Forestry & Urban
Greening 14, no. 2 (2015): pp. 383-387, https://doi.org/10.1016/j.ufug.2015.04.003.

An illustration of a meadow in the making shows (from right to left)
the removal of an existing front lawn, the spreading of compost and
seeds, and planting and watering of plant plugs.
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turf, imagine sunbathing on a summer’s day in a park
on a bed of gravel or a wooden platform, or worse yet,
on a paved surface. As described in Part 3, Chapter 1, it
is possible to cultivate and maintain a lawn organically
(note, that organic does not necessarily mean sustainable), however, the mowing practice that is required to
keep the lawns green year-round, is what makes them
unsustainable and furthermore, lack in diversity.

Unsustainable practice
Mowing the lawn results in the partial dieback of grass
roots, the extent of which closely resembles the height
of the vegetation above ground. This means that the
environmental benefits typically afforded by vegetation, such as sequestering carbon and helping water
percolate deep underground, are limited to a shallow
depth. Additionally, very few species of herbaceous
vegetation can withstand being cut at a height of 1.5 to
3 inches, so the turf effectively becomes dominated by
a few grasses and forbs that can survive the repeated
onslaught of the mower, thereby the lawn’s diversity is
limited, as is the diversity it can support. Despite some
turf scientists claiming that lawns do not leach notable
amounts of synthetic fertilizers and pesticides into

Lawn to Meadow making begins with the removal of the sod. Typical
grass species used in lawns are running varieties that spread through
underground roots and stems. Grass can quickly out-compete other
plants, especially if those are to be started from seed.
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the environment,2 there has been significant pushback
against the monopoly of the lawn.3 Wildflower meadows have emerged as an alternative to keeping a lawn.

Origin of the meadow
A meadow is an open habitat, dominated by herbaceous plants, particularly grasses and forbs. They are
either spontaneously occurring or with the help of humans. Humans have created meadows unintentionally
when trees were felled for lumber or burned to clear
land for farming and agriculture. They also created
them intentionally, with the hopes that the meadows
would attract deer and other wildlife, which could then
be hunted. Later on, meadows were kept and cultivated as a source of hay and fodder for livestock during
the winter.4 Whether they occurred spontaneously or
through intervention of humans and animals, meadows
support a variety of plants and animals.5 This is in large

part due to the availability of unobstructed sunlight,
which fuels a huge diversity of grasses and wildflowers.
These herbaceous perennial and annual plants usually
follow the rains and are only active for part of the year,
so they produce an abundance of flowers and seeds,
luring would-be pollinators and dispersers of their
progeny.

5 “Meadow,” Wikipedia (Wikimedia Foundation, March 20, 2021), https://
en.wikipedia.org/wiki/Meadow.

Cultivating a meadow
Cultivating a meadow in place of a lawn can effectively
be achieved a number of ways, but for the purposes of
this thesis, we will focus on two general systems for
doing so. The first one requires the almost complete
removal of sod to limit the competitive nature of the
running grasses (such as Kentucky bluegrass varieties)
that are typically used in lawns. Another reason for this
would be to satisfy the desire for all native vegetation.
(I will point out that the subject of nativity has been
a hot unsettling topic particularly in horticulture and
landscape architecture, because many of the naturalized plants across the North America were believed
to be native before the prevalence of genetic testing
proved otherwise. Kentucky bluegrass was one such
plant and it is still uncertain whether it was introduced
intentionally with seed mixes destined for livestock
forage or unintentionally such as through ship ballasts,
or if it is indeed native to at least some parts of the

Sections of removed sod are laid upside down to (1) deter soil
erosion caused by wind and water, (2) hold and release water, (3)
keep soil cool, (3) slowly release nutrients back to the soil as the
pieces decay and (4) reduce the need for disposal.

A compost dressing can be applied to further stimulate the soil
biota and provide nutrients for newly introduced plants. Watering
takes place before and after seeding to ensure good adhesion of the
seeds to the surface of the soil and to jump start germination.

2 Richard J. Hull, “Book Review,” Redesigning the American Lawn: A Search for
Environmental Harmony, by F. Herbert Bormann, et al., TurfGrass TRENDS Vol. 7,
Issue 1 (January 1998): P.10-12. https://archive.lib.msu.edu/tic/tgtre/1998.html.
3 F. Herbert Bormann, Diana Balmori, and Gordon T. Geballe, Redesigning the
American Lawn: a Search for Environmental Harmony (New Haven, CT: Yale
University Press, 2001).
4 Ove, Eriksson, “Origin and Development of Managed Meadows in Sweden: A
Review”. Rural Landscapes: Society, Environment, History. Vol. 7, Issue 1 (2020).
doi:10.16993/rl.51, as cited by Wikipedia, https://en.wikipedia.org/wiki/Meadow

US.6) The second way to create a meadow is to simply
alter the mowing practice, and then selectively add and
subtract desirable and undesirable vegetation.

Removing sod
Removing the lawn is not an easy undertaking.
Although it may have a shallow root system, the roots
of the grass are nevertheless tenacious. If the grass is
on an even, flat course, it can be removed using a sod
cutter, a machine that cuts the roots and slices the
turf into strips. If using a sod cutter is not an option,
the next best thing is to remove it manually with a
flat shovel. If the sod is in good condition, it can be
planted elsewhere. If, however, there is no intention
of keeping the sod, careful consideration should be
given as to what to do with the dug up grass. One of
the most cost effective and labor saving ways to deal
with unwanted sod is to lay the pieces upside down in a
single layer7 across the area that was dug. (This should
be done after the soil is prepared for planting and is
6 “Range Plants of Utah,” Kentucky Bluegrass (Utah State University
Extension), accessed May 12, 2021, https://extension.usu.edu/rangeplants/
grasses-and-grasslikes/kentucky-bluegrass.
7 Leslie Land, Bobbi Angell, and Elayne Sears, “The New York Times 1000
Gardening Questions & Answers: Based on the New York Times Column ‘Garden
Q. & A.,” in The New York Times 1000 Gardening Questions & Answers: Based on
the New York Times Column “Garden Q. & A. (New York: Workman Pub., 2003),
p. 721.

Watering plants is a practice of art, science and patience. A fine
rosette head on a hose or watering can, (1) ensures that seeds, plant
plugs and soil are not dislodged from place, and (2) that the water is
able to percolate beyond the surface of the soil.

141

seeded or planted.) Doing so achieves several things: (1)
It eliminates the necessity for removal. (2) The upside
down pieces act as a mulch to deter wind and water
from eroding the soil while new plants establish. (3)
It also keeps the soil cool and prevents moisture from
evaporating. (4) As an added bonus, as the sod dies and
decays, it feeds the soil and the plants for which it was
sacrificed for. Whatever you, do not place the dug up
chunks of sod in a pile, expecting it to decay. As long as
the sod roots make contact with other sod pieces, they
will reroot and you may end up with an unexpected
landscape feature.8

Soil preparation and planting
Once the sod is removed, you can prepare the area for
planting. The addition of organic matter, as discussed
in Part 3, Chapters 1 and 2 of this book, is always a good
idea however, wildflowers are not heavy feeders like
the cultivated plants of the garden variety. Compost, or
other such soil amendment can be spread at half the
recommended rate, raked in and watered well. Next,
seed mixes of perennial grasses and wildflowers are introduced or, alternatively, plant plugs. Once seeds and/
or plants are installed, water them in well and keep the
soil evenly moist.
Although some recommend excluding annuals, to deter
competition with perennials, annuals do have their
place along perennials in a meadow. In their pursuit to
produce as much seed as possible before their short
lives are over, annuals tend to set shallow roots, and
grow and flower quicker than perennials. Annuals can
therefore extend the blooming season of the meadow
and a judicious maintenance regime, discussed in the
following section, will ensure equal opportunities for
both.9

Another important aspect to consider in deciding between annuals and perennials, seeds and plugs, is the
season during which this meadow is being developed.
Most people catch garden fever in spring, when the
warmer weather, blooming trees and singing birds herald the arrival of outdoor activities. However, if starting
perennials from seed, it would be best to do this in the
fall. Seed laid in the fall, goes through a period known
as cold stratification, a process in which seeds spend
time in moist and cold conditions that subsequently
break their dormancy and allow germination to take
place. Cold stratification can be achieved with the use
of a refrigerator or outdoors in another type of artificial
setting but this needs to be planned out ahead of time.
Plant plugs or container cultivated plants, on the other
hand can be installed any time the ground isn’t frozen,
although the latter is not economically viable on a large
scale. ❧

Whatever you, do not place the dug up
chunks of sod in a pile, expecting it to
decay. As long as the sod roots make
contact with other sod pieces, they will
reroot and you may end up with an
unexpected landscape feature.

8 Leslie Land, Bobbi Angell, and Elayne Sears, “The New York Times 1000
Gardening Questions & Answers: Based on the New York Times Column ‘Garden
Q. & A.,” in The New York Times 1000 Gardening Questions & Answers: Based on
the New York Times Column “Garden Q. & A. (New York: Workman Pub., 2003),
p. 721.

A meadow lawn in less than twelve inches of height is possible,
especially if some plants are allowed to spontaneously colonize or
are intentionally introduced to the turf.

9 Peter Del Tredici and Michael Luegering, “Harvard Design
Magazine: A Cosmopolitan Urban Meadow for the Northeast,” Harvard
Design Magazine, 2021, http://www.harvarddesignmagazine.org/
issues/37/a-cosmopolitan-urban-meadow-for-the-northeast.
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CHAPTER 4.2:
Meadow Lawn,
Mowing towards a New
American Dream
Maintaining a Meadow
It may seem counterintuitive to include the word
“mowing” as an operative verb when referring to
a pursuit of a dream not least because dreams are
usually associated with growth rather than a stifling
curtness, but also because in the preceding chapter
mowing had been given a negative connotation on the
account that continuous mowing of the lawn renders
the practice of lawn keeping unsustainable. However,
mowing itself isn’t necessarily a bad practice, especially
if it is done on occasion. In fact, maintaining a meadow
still requires periodic mowing to arrest succession.
Most meadows are transitory, which means that sooner
or later the herbaceous vegetation is superseded by
woody shrubs and trees, in a process known as succession.1, 2 Thus, mowing prevents woody plants from
taking over.

1 Helena Ruzickova and Miroslav Bural, “Grasslands of the East Carpathian
Biosphere Reserve in Slovakia,” In: Office of Central Europe and Eurasia National
Research Council, Biodiversity Conservation in Transboundary Protected Areas,
National Academies Press, Sept 27, 1996, p. 233-236, as cited by Wikipedia,
https://en.wikipedia.org/wiki/Meadow
2 Robert Griffiths, et al., “Conifer Invasion of Forest Meadows Transforms
Soil Characteristics in the Pacific Northwest,” January 1, 2005, https://
andrewsforest.oregonstate.edu/sites/default/files/lter/pubs/pdf/pub3855.pdf,
as cited by Wikipedia, https://en.wikipedia.org/wiki/Meadow

An illustrative drawing showing a lawn in different stages of
transformation from a tightly cut turf into a meadow lawn.
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The mowing schedule somewhat depends on the plants
being cultivated, when they emerge and when they
take on their performance duties. Generally speaking,
plants cultivated for flowers (and subsequent seeds)
are organized into three categories: early season, mid
season and late season blooming plants. Perhaps
through eons of predation by herbivores, herbaceous
plants have evolved to adapt to grazing by being able to
regenerate their reproductive parts and thus still produce flowers and seeds. This adaptation is in large part
due to the fact that these plants do not invest energy
into wood production and therefore can recover quickly
from grazing to set new shoots. In fact, grazing in some
ways benefits plants as it encourages fuller, bushier
growth. The absence of mammalian herbivores in urban settings, necessitates the use of mechanical ones,
which is where the lawn mowers come in. Especially if
a wide variety of flowering plants is being grown, with
different blooming cycles and vigorous growth, a midseason mow would benefit the plants rising up on the
heels of the early bloomers. Typically, this should take
place between late-June and early-July.3 In its first year,
the meadow should be cut to about 8 inches in midseason and then to about 6 inches in late fall, anytime
3 Peter Del Tredici and Michael Luegering, “Harvard Design
Magazine: A Cosmopolitan Urban Meadow for the Northeast,” Harvard
Design Magazine, 2021, http://www.harvarddesignmagazine.org/
issues/37/a-cosmopolitan-urban-meadow-for-the-northeast.

A lawn can become converted to a lawn meadow or a "freedom
lawn" by suspending frequent mowing of the grass.
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after November. If the meadow is slow to start or is
sparse, it should only be mowed in the fall.3

Creating a Meadow Lawn or “Freedom Lawn”
Freedom lawn, a term coined by F. Herbert Bormann
and his colleagues at the Yale University School of
Forestry and Environmental Studies, is a concept that
embraces the coexistence of a variety of plants within
the lawn, especially those that occur spontaneously,
without cultivation and addition of fertilizers and pesticides.4 Whether you call it a freedom lawn or meadow
lawn, it is a variation on the meadow establishment
that does not necessitate the removal of the lawn or
the introduction of all new plants. It is definitively a
more sustainable approach to making and maintaining a meadow because it requires a lot less energy
and resource inputs than ripping out sod and planting plants. It is, however, deceptively simple way to go
about creating a meadow. The first step is quite simple
— stop mowing the lawn and allow vegetation to grow
naturally. The next few steps require a more judicious
approach, some forethought and planning. As soon as
weekly mowings stop and plants resume their natural
forms, uniformity of any kind flies out the window. As

described in the chapter on lawn establishment, the
cool-season Kentucky bluegrass will respond by growing to about a foot tall, setting flowers by early summer
and then going to seed, followed by its annual dormancy. Dormant Kentucky bluegrass is brown (dead)
above the ground. Weeds that were kept at bay will get
a foothold, and although what classifies a plant as a
weed is subject to debate, some weeds, such as Oriental
bittersweet, Japanese knotweed, bindweed and treeof-heaven, should be removed promptly or else they
will be very difficult to eradicate moving forward. In
their place perennial or annual seeds can be introduced, as well as plant plugs, the latter being better
suited to compete with the well established vegetation
in the lawn.

If the place where the meadow is desired falls in the
shade, what will grow can still be considered meadow
vegetation, however there is likely to be more green
and less flower. Which brings us to another problem,
what constitutes a meadow to one person, may appear
like an unkempt mess of weeds to another. What’s
worse, is that our obsession with the conventional lawn
has become so ingrained as an accepted standard that
many people are willing to go as far as enforcing that
standard in their communities. As mentioned in Part 3,
Chapter 1, Establishing a Lawn, many municipalities in
the United States have ordinances that limit the height
of grass.
In 2013, the council of Coventry, Rhode Island, approved
a “Tall Grass Ordinance,” which states that “grass and
weeds...shall be maintained at a height of 12 inches
or less in Residential 20 (R-20) zoning districts.”5
Enforcement of this local law includes mowing of the
lawn by the city and a bill for the service to the property owner. An unpaid bill will result in a lien on the property. In addition to this, the violation could be subject
to a penalty of up to $500 or 30 days imprisonment.
According to the council’s president, the ordinance was

4 Lucinda Fleeson, “Weeds Welcome In New-Age ‘Freedom Lawn,”
OrlandoSentinel.com (Philadelphia Inquirer, October 6, 2018), https://www.
orlandosentinel.com/news/os-xpm-1993-10-09-9310070283-story.html.

Meddling Meadow Issues
Due to the increased environmental awareness and
the shift in what is currently perceived as environmentally fashionable, urban meadows have become a
trend in recent years, and like all trends that experience hype and popularity, they have also suffered from
misinformation and misguided applications. One of
the main problems is that what constitutes a meadow
in one’s mind, does not necessarily equate to the type
of meadow that can be cultivated where it is desired.
Meadow plants tend to prefer full, unobstructed sun.

5 Lauren Costa, “Council Approves Tall Grass Ordinance,
Determines Actions for Noncompliance,” Coventry, RI Patch (Patch,
September 11, 2013), https://patch.com/rhode-island/coventry/
council-approves-tall-grass-ordinance-determines-actions-for-noncompliance.

Suspending frequent mowing will enable grass to grow, as well as
numerous plant seeds that are present in the soil bank.

Many so called weeds are actually wildflowers that serve a variety of
ecological functions and provide unparalleled diversity.

Since beauty is in the eye of the beholder and function is a matter of
personal awareness and opinion, the meadow lawn can be adjusted
to exclude or include whichever species are sought after.
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introduced in response to complaints from residents,
who claimed that the unkempt lawns negatively impacted property values. “The ordinance is meant to target abandoned, foreclosed and nuisance properties…”5
Another aspect of a meadow lawn or “freedom lawn”
that may not appeal to many people is that tall vegetation is so conducive to biodiversity that it may attract
and harbor animals that are harbingers of disease. Mice
and ticks are of particular concern as both find refuge
in the tall grass. Regions that are prone to snakes and
other potentially dangerous wildlife can also attract
these animals which are often in search of prey that
also prefers thick vegetation.
All of that should not dissuade aspiring and seasoned
stewards of the environment from providing more diversity in their “tapis vert de la liberté.” Freedom lawns
can be achieved even in 12 inches of grass! Twelve inches provides enough height for dandelions, deadnettles,
clover, annual chickweed, violets, amaranth, vetch and
a slew of other annuals, perennials and ephemerals to
thrive. Although considered weeds, deadnettle, dandelions and chickweed are among the first plants to
bloom, providing valuable sources of nectar for emerging pollinators, such as bumble bees. Amaranth seeds
are coveted by a number of finches and birds. Clover
and vetch are nitrogen fixing plants that enrich the soil
for themselves as well as their neighbors. Occasional
hand weeding is the only thing that is required if preference is to be given to some plants over others. ❧

“A schematic diagram of the growth and development of a
Cosmopolitan Urban Meadow over the course of a single growing
season. The seed mix consists of sixteen species of which nine are
native and seven are exotic; “p” indicates perennial species, “b”
biennials and “a” annuals. Solid bars represent periods of vegetative
growth; broken lines are periods of flowering. The dotted line
represents the height growth of the plants before and after mowing
in late-June and early-November. Note the reblooming of several
species following the late-June cutting. Diagram: Michael
Luegering.”
Source: Peter Del Tredici and Michael Luegering, “Harvard Design
Magazine: A Cosmopolitan Urban Meadow for the Northeast,”
Harvard Design Magazine, 2021, http://www.
harvarddesignmagazine.org/
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An urban meadow, which was likely created through neglect and
infrequent mowing, supports a diversity of plants and other living
beings that rely on it.
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CHAPTER 6:
Cultivating Freedom in the
Pavement Cracks
Impervious surfaces
“Human beings around the world build, use and maintain constructed impervious surfaces for shelter, transportation and commerce. It is a universal phenomenon
– akin to clothing – and represents one of the primary
anthropogenic modifications of the environment.
Expansion in population numbers and economies
combined with the popular use of automobiles has lead
to the sprawl of development and a wide proliferation
of constructed impervious surfaces. The quantity of development that has occurred in recent decades is staggering. In the USA there are a million new homes and
16,000 kilometers of paved road built each year. The
worldwide pattern of sprawl development will continue
in the coming decades in response to both population
growth and growth in living standards.” 6 The above
statement came from a study published in 2007, which
assessed satellite imagery of impermeable surfaces
from data sets compiled between 2000 and 2001.1
Systems that are embedded into the Earth’s crust,
which include roads, buildings, driveways, sidewalks,
6 Christopher D Elvidge et al., “Global Distribution and Density of Constructed
Impervious Surfaces,” Sensors (Basel, Switzerland) (Molecular Diversity
Preservation International (MDPI), September 21, 2007), https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC3841857/#:~:text=We%20found%20that%20
1.05%25%20of,2)%20is%20constructed%20impervious%20surface.

Breaking down the barrier of old pavement between biomass and
soil, allows living things to move freely, doing what they do best —
thriving and diversifying, and perpetuating utopia.
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parking lots and other manmade structures, allow us to
subvert and control the forces of Nature. Through standardization, we have come to design and build very reliable ways of withstanding landscape flux; to provide
safety from the elements and Nature. These solid, static structures are usually developed to be impermeable
to withstand one of Nature’s most notorious corrosive
forces — water. As a result, impervious surfaces are
beginning to dominate our landscapes in ways that are
extremely detrimental to our environment. Although
dwellings and circulation infrastructure are on the list
of impermeable surfaces, in this chapter we specifically
consider the abandoned, derelict post-industrial and
domestic sites and parking which feature paved over
surfaces that may not be conducive to typical cultivation of biomass, particularly plants.

The parking lot, in particular
In the concrete jungle a parking lot is akin to a desert,
except it is always worse. Where natural deserts experience mutability afforded by the shifting sands through
erosion, deposition, and overall permeability, parking
lots are designed to be solid, static states of landscape,
that give preference to the mutability of automobiles
and their users. A parking lot is an expense of open,
flat, paved surface that offers little in terms of shelter
or any other types of resources necessary to sustain
Crocodile cracking, a pattern illustrated below, occurs when
pavement subgrade is compromised. The resulting cracks form
interconnected networks through which water travels and provides
opportunities for spontaneous vegetation.
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life. Although it does sometimes provide opportunities
for a meal, usually in the form of dropped or discarded
human leftovers, it is otherwise a desolate place for life.
That is until it is abandoned.
When a parking lot is built, care is taken to establish an
even grade, with about a two-percent slope to ensure
that water runs off the surface quickly. The subgrade
is prepared to withstand weight loads of whatever vehicles are expected to occupy the space and then some.
The earth beneath the subgrade is compacted so that
no air pockets remain, to prevent the pavement from
caving in. The paved surface of a parking lot requires
occasional maintenance to retain its strong and solid
state. This is because water is always a threat to a
paved surface. Water erodes. Water also freezes. When
it freezes, it expands with enough force to break rock.

Opportunistic Nature
Once a site is abandoned and elemental forces are no
longer met with the resistance of continuous maintenance, the lot begins to transform. Persistent presence
of moisture is followed closely by opportunistic life and
once vehicles stop traversing the paved desert, Nature
takes a stronghold and an unlikely urban oasis is
formed. Mosses and lichens give way to grasses, sedges
Widening the cracks and gaps provides greater opportunities for
plants to take root. A little physical intervention is all that's needed
to help live colonize an otherwise abandoned and lifeless pavement.

and sedums. As those die and their spent parts settle
on the ground, organic matter builds up. The presence
of moisture and organic processes speed up the breakdown of the paved surface. The exudates of organisms
tend to be acidic in nature (humic acid) and that too
has a deteriorating effect on the surrounding inorganic
compounds. The combination of organic and inorganic
materials becomes soil. With every successive generation the soil is built up more and it can sustain more.
Grasses and sedges start to compete with forbs and
other herbaceous vegetation, until those start to get
displaced by vines and woody shrubs and then pioneering trees. But this process can take a very long time.

Why intervene?
One might ask, why not let Nature take its own course
to do it in the time it takes? There are several key
reasons why we cannot and should not wait. First, is
the reason stated above. Impervious surface is preventing the earth from being able to absorb much of the
stormwater, making our aquifers and natural springs
unable to regenerate themselves. The runoff carries
with it the pollution that escapes automobiles and the
atmospheric pollutants that wash down with the rain.
These in turn end up in sewer systems where they are
further concentrated and often released into the local
waterbodies, such as rivers, lakes and coastal waters.
If there is an interest to cultivate specific plants, it is best done with
seed and occasional watering to get things started.

Second, it is becoming ever more apparent that we are
losing more and more soil to wind and water erosion,
particularly through industrial agricultural practices. It
is estimated that “about 80% of the world’s agricultural
land suffers moderate to severe erosion…”,7 while globally approximately 30% of arable land is permanently
destroyed. Abandoned parking lots, postindustrial
and derelict sites can be slightly intervened upon to
encourage Nature to recolonize, expediting the process
of soil making and thereby, increasing opportunities
for biomass to do what biomass does so well — recycle
nutrients. The fourth point is that providing diverse opportunities for biomass results in biodiversity. The biomass helps break down recalcitrant pollutants, improve
and restore existing soil and generate new soil. It can
absorb stormwater runoff, greenhouse gases, mitigate
urban island heat effects, provide material for biofuels
and so on and so forth.

The failure of pavement is an opportunity for life
When it comes to pavement degradation, of particular
interest are crocodile cracks (also known as alligator
cracks). This phenomenon occurs when an area of the
pavement is structurally compromised by the pressure
7 Christoper Rhodes, “The Imperative for Regenerative Agriculture.”
Science Progress 100, no. 1 (2017): 80–129. https://doi.org/10.3184/00368501
7x14876775256165.

Which plants stay or go become a question of apparent aesthetics
and functions, particularly for those plants whose virtues are yet to
be discovered...
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exerted on it as well as failure in the subgrade. When
the subgrade is insufficiently compacted or leveled,
such as on a concave or a convex surface, the repeated
pressure and strain result is stress cracks, the characteristic pattern of which resembles the back of a crocodile. In concave areas this is also where water tends
to pool, providing ideal conditions for opportunistic
life. Cultivating plants in these cracks can be a challenge, however simply widening the cracks can produce
desired results.

Cultivating pavement cracks
Nature is a great teacher. All one has to do is observe
what is present already and follow suit. Any amount of
organic matter making contact with the paved surface
will provide opportunities for life to settle. Microbes
will lead the way in making nutrients available to herbaceous plants, which, as described above, with their
physiological and chemical processes will create more
opportunities for themselves and other forms of life.
To this end, all one can do is provide additional organic
matter and Nature will take care of the rest. However,
since we are talking about crack gardening, we shall
explore the latter further. Cracks can be widened with
a sledgehammer, a chisel and hammer, a pick ax, an old
kitchen knife, etc. Once that’s accomplished we can
stop there and allow Nature to spontaneously colonize the newly available areas. But for the purposes of
incentivizing the work, perhaps it’s ideal to offer the
human interventionist a bit of something that might
please the senses. Additionally, as guerilla gardening is
a transgressive statement, a little whimsy and delight
can help shed light on these abandoned places.

Plants in particular
Some of the best plant candidates for crack pavement
cultivation are herbaceous plants. Lacking true wood,
these plants have the flexibility of morphology, which
means they can adapt their physical characteristics
depending on the available growing conditions. Annual
plants, as described in Part 3, Chapter 4 of meadow
making, primarily concern themselves with producing as many flowers and seeds as possible before the
end of their life-cycle. Herbaceous perennials function
similarly but spend more resources on establishing
their root systems to overwinter for the following year.
Biennials fall somewhere in between, creating a rosette
of leaves during the first growing season and flowering the following year. Biennials include evening
primrose and the author’s favorite mullein (which has
been observed to grow on vertical surfaces in pavement joints of brick walls) and Queen Anne’s lace, a
wild cousin of the domesticated carrot and foxglove.
Perennials include a slew of asters, and culinary herbs
such as chives, thyme, and oregano, as well as grasses,
sedges, and ferns. The key to success is a threepronged approach, which includes using seed, having
access to water, and selectively removing competing
or established plants. The seed of many forbs is small
enough to fall into the nooks and crannies of the pavement cracks, where roots are free to develop as conditions allow. Although it is not entirely crucial, access to
water will ensure germination, especially if the cracks
are already housing established vegetation. Selectively
removing vegetation allows the introduced seeds a
chance of taking hold. Of course, care should be taken
to select the plants whose cultural conditions more or
less match those of the site, however this author is a
huge advocate of experimentation. ❧

An abandoned parking lot in Providence, Rhode Island plays host to
spontaneous vegetation and animals that follow, by inviting
opportunistic organisms to cultivate its cracks.
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AN EPILOGUE &
AN AFTERWORD
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EPILOGUE:
If Self Could Speak what would It Say?
The Self can speak and it can do so in a thousand
different languages, including human tongues, the calls
and sonic waves of fauna, the chemical pheromones
and signals of insects and flora, the x-rays, gamma
rays, ultraviolet, radio frequencies and a slew of
other synthetic and natural phenomena that could
be interpreted in myriad ways. If it had an audience,
it would be able to say a lot of things and remark
intelligibly on a diverse range of topics. Although, as
a sentient presence, that has played witness to the
creation of the world, it would be hard pressed to make
quick and rash assessments of the current state of
things, because the wealth of knowledge that it holds
elucidates the complexity of our world. After all, it too
used to be a creature that drank from the same water
that it defecated into and it too sought out every
opportunity to ensure survival, including killing off
its rivals and hoarding precious resources of food and
water. Perhaps what Self would say would be minimal
at most, and thoughtful or thought provoking at best.
The Self might say we must embrace the change, for
change gives meaning to the present and the future,
and change enables a positive difference in the world.
(This is what humans call utopia, is it not?) The Self
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might also say that with great power comes great
responsibility and since the human race has altered
the very fabric of the world, it falls on them to bear
that burden. The Self might conclude that what we
must strive to do now is recombine the worlds that
we have worked so hard to place in rigid binaries. The
outcome of this does not so much remove the binary
sets as much as it allows for gradients to exist between
them. In these gradients lie a plethora of possibilities.
Diversity is key to our survival.
The Self continues to grow so much so that the radiant
kaleidoscope of rainbow colors keeps expanding and
morphing into giant clouds of various shapes, colors
and textures. Finally, when the expansion reaches the
farthest corners of the cosmos something triggers
a reverse reaction and the Self begins to quickly
collapse onto itself until it reaches a state akin to a
dying star. Within moments that may last a lifetime
or a few minutes, the gaseous orb, dimly lit from
within, exploded in a colossal bang of white light that
temporarily illuminates what seems like the entire
universe. The light is out within seconds and its wake
only stars, stardust and distant planets persist. And a
new beginning awaits the change.
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AFTERWORD:
Thesis Reflection
Opportunity for diversity, is diversity of opportunity

“Nature must not win the game, but
she cannot lose. And whenever the
conscious mind clings to hard and
fast concepts and gets caught in its
own rules and regulations — as is
unavoidable and of the essence of
civilized consciousness — nature pops
up with her inescapable demands.”
— Carl Jung
In the quote above, Carl Gustav Jung, “a Swiss psychiatrist and psychoanalyst who founded analytical
psychology,”1 is talking about the conscious and the
unconscious mind, making a distinction that, while the
conscious must rule over the decisions made through
thought and reason, the unconscious will always yield
its influence as it is the collective wisdom of the human species.2 Nature is similar in that it often defies
the conscious ideologies of mankind but still serves as
the collective wisdom of the living world. This notion
is more than just a mere theoretical philosophy. The
intrinsic value of the diversity of living things is found
1 “Carl Jung,” Wikipedia (Wikimedia Foundation, May 11, 2021), https://
en.wikipedia.org/wiki/Carl_Jung.
2 Andy Newman, “Subway Mosaic Turns Riders Into Underground
Philosophers,” The New York Times (The New York Times, December 27, 2004),
https://www.nytimes.com/2004/12/27/nyregion/subway-mosaic-turns-ridersinto-underground-philosophers.html.
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in their genetic makeup.
The increased awareness of how anthropogenic activities impact the environment has prompted many
people to explore new ways of approaching Nature,
including embracing some of its spontaneous qualities
allowing them to redefine aesthetic values based on
their apparent benefits. But humans still hold Nature
at an arm's length.
For one, Nature continues to pose threats with its
elements, various climate conditions and weather
patterns. Another looming danger is from the animal species with which we share our world. Although
large animals no longer pose a serious threat in large
part due to extrication efforts, poaching and habitat
loss, people in close contact with pockets of remaining wilderness still wage a battle with them, while city
dwellers fight off mammals and birds that are associated with blight and disease. The smaller the species,
the harder it is to isolate and maintain the threat that
comes from it, as is the case with numerous insects,
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parasites, fungi, bacterias, and viruses. Humanity has
had a very long relationship with diseases, pathogens
and plagues. We have done a lot to try and eradicate everything that ails us and often with justifiable reason —
the assurance of our own survival. As a result we often
seek to assign values to living things whose existence
we wish to justify, often on the perceived virtues of
their aesthetic qualities or benefit values they provide
to us. And yet we seldom question how we fit into this
picture; how our own presence benefits the rest of the
natural world.
The point of this thesis is not necessarily to denounce
or validate the reasons or efforts for controlling Nature.
Instead the point is to bring about awareness of how
we assign meanings and values, and how the actions
we take on behalf of those meanings and values shape
the world around us. Because, while meanings and
values change over time, the actions that are taken,
especially those that severely impact the existence of
living beings, are often damaging and irreversible. As
the dominating species, which prides itself on aware-

ness and intellect, it behooves us, humans, to recognize
the great impacts we have on our planet and all of its
inhabitants when we make wholesale decisions which
decide who gets to occupy space and who doesn’t, who
gets a share of the resources and who doesn’t, and who
gets to live and who doesn’t. Additionally, it is imperative that we start addressing uncomfortable questions
that pertain to the unbridled expansion and resource
extraction of our species, including overpopulation and
encroachment onto the last bits of wilderness. This is
especially crucial in the face of the ongoing Sixth Mass
Extinction event, where we are forever losing an immense amount of genetic diversity, the likes of which
have previously been the result of occurrences not
originating on our planet. Care for humanity cannot
outweigh the care for other living beings because we
have not evolved separately from the systems that we
are connected to; the same systems that sustain us.

While we can no longer imagine life without some
of those technologies, such as computers, they are
destined for obsolescence because they are not living
and thus unable to evolve. And although living systems
are regenerative, they are not immune to succumbing
to great pressures of anthropogenic activities, which
often preference human needs.
It is also imperative to recognize diversity within our
own species and use the powers that placed us at the
apex of the natural world to make better decisions that
promote greater equity and justice throughout the human race.

The systems that sustain us are regenerative, unlike
the synthetic mechanized technologies that we create,
which require resources that are often finite or unsafe.
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Just like utopia and landscape are ever changing
constructs, life too is always changing and adapting.
Diversity offers life the mutability to keep up with
the mutability of landscape. In the theoretical world,
it takes form in a diversity of thoughts, dreams, and
ideas. In the physical world, diversity takes shape in
the genetic expressions of life. As such, diversity can
be conceived as the collective knowledge of the world.
By constantly responding to the challenges (stimuli) of
the environment, living beings alter their thoughts, actions, tactics, and morphology, and evolve better ways
of handling new sets of conditions. In diversity we find
a myriad of living beings essentially tackling the same
big challenges — surviving and living — in many different ways.
Embracing diversity means acknowledging first and
foremost that all of life has a right to exist on the
virtue that it is living. Next, it means acknowledging
that diversity comes with constant change as part of its
evolution, and as such, a constant challenge to the status quo. It is the only way that utopia can be sustained
and freedom can be had from dystopian obsolescence.
Third, diversity in the natural world must be cultivated,
much like the diversity in the human world, both in
theory and in practice. We must strive to be inclusive
even if that isn’t always possible or agreeable in the
immediate. Diversity of thought is just as imperative as
is diversity of life, and creating spaces (landscapes) and
allowing time for those diversities to thrive, whether
they be in the subconscious or the conscious realms,
is essential to promulgating theoretical discourse, and
the practice of everyday life. ❧

Diversity is the collective knowledge
of the world, which sustains life and
perpetuates utopia in theory and in
practice.
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Come sit and ponder with me the existential questions of our day,
while we bear witness the vigor and virility of our verdant world.
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